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ABSTRACT 



________ Designed to assist chemistry teachers in selecting 

appropriate software programs, this publication is the first in a 
series of six teacher ' s cwides from Project SERAPHIM, a program _ 
sponsored by the National Science Foundation* This guide is keyed to 
the chapters of the text "Chemistry: Experimental Foundations." 
Program suggestions are arranged in the same order as the chapters of 
the textbook and are classified by topic and by type of classroom 
use. Information on each program includes: (1) name; (2) disk number; 
(3 ) topics ; ( 4 ) grade levels ; and ( 5 ) a description . Guidance i s also 
offered regarding methods by which each program can be used most 
effectively. _ Summary lists of recommended programs for Apple , IBM, 
and Commodore systems, as well as for other microcomputers, are 
provided. Specified in these lists are the SERAPHIM disk number, the 
hardware availability, the program's name(s), and the recommended 
chapters for use. (ML) 
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Preface 



Thts Teacher's Guide to SEBggffl Sdftvare was^ other, 
chemistry teachers make appropriate selections of software programs. It sug- 
gests specific SERAPHIM programs that can be used as you teach from each chap- 
ter in this book; suggestions are also made regarding methods by which each 
program can be used most effectively. The program suggestions are arranged in 
ths same order as the chapters in the textbook, and are classified by topic 
and by type of classroom use. The brief description for each program includes 
information to facilitate your decision about when and how to include this 
program in your course schedule. 

How programs were selected . This Teacher's Guide includes only a part oi the 
entire SERAPHIM software collection. Selections were based on two criteria: 
1) lists of favorite programs suggested by teachers who have used SERAPHIM 
software; and 2) programs we considered most appropriate for high school and 
general college chemistry courses. (Refer to-the-SERAPHIM Catalogue for a 
complete listing of software distributed by SERAPHIM.) 



How text book s were s e l e c te d . The decision to provide a Teacher's Guide for 
this textbook was made on the basis of input from classroom teachers and in no 
way implies that Project SERAPHIM or NSF Science Education recommend or 
endorse a particular textbook. 

Teacher's Guide database . This guide was prepared by enter ihg _ information 

about each of about one hundred SERAPHIM programs into a database and then 
searching the database for programs applicable to each chapter in the text- 
book. In fall 1986 we expect to make the database available on disk and have 
it appear in the SERAPHIM Catalogue s it requires^ that ypu haye an IBM PC with 
two disk drives and dBASE III software. (See SERAPHIM News for announcement 
of availability. ) Teacher's Guides for this and five other textbooks will con- 
tinue, to be available in printed forms TG 002 . Chemical Principles . by 
Mastertoh, Siowinski & Stanitski; TG 883 » Modern Chemistry . byBetcaif e, 
Williams & Castka; TG 004, Chemi s try; A Mod ern^eours e, by Smooth Price & 
Smith; TG 005, Chemistry: The Cen tral Science , by Brown and LeMay; TG 006, 
Ch e mistry * — The-Study-of Matter b y Dor in. 



Sample of Teaching Tips . At the end of this Teacher 1 s Guide (on yellow paper) 
you will find one example of what we call Teaching Tibs* SERAPHIM Software — 
more detailed suggestions for using SERAPHIM programs. Teaching Tips are in- 
tended for persons who ham selected a program by using this guide or the 

SERAPHIM Catalogue and then want specif ic suggestions for and examples of its 
use in the classroom. A series of Teaching Tips will be ready for distribu- 
tion in late Pall 1986— see SERAPHIM News for details. 

Acknowledgment . We want to express bur thanks to the many teachers who have 
contributed ideas, lists of favorite programs, suggestions for use of pro- 
grams, etc. Their help has been invaluable in creating this document. 



Ypsilanti, Michigan 
August 19* 1986 
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SUMMARY LIST OF RECOMMENDED PROGRAMS: Apple, IBM** Commodore* 



SERAPHIM HARDWARE RECOffiffiHDED FOR 
DISK NUMBER AVAILABILITY * PROGRAM NAME(S) CHAPTERS.,. 

AP 101 a Graphitti 01 

AP 102 <xp Significant Figure Drill 01 

aP Graph 01 

AP 104 a Dimensional Analysis 01 



AP 105 Vernier 01 

AP 201 3 Bohr Atom 11 

a Chemical Hangman 19 

a Order The Elements 09 

aP Hydrogen 10,11 

AP 202 Quantum Mechanics 08,10 

a Electron Arrangement 10 

ap Spectral Lines Experiment 08,11 

AP 204 Rutherford 01,08 

AP 205 a Millikan Oil Drop Experiment 08 

a Peeks — 1984 08,10 

Elemental Analysis 04 

AP 206 Chemical Pursuit 19 

AP 301 d Isomers 19 

a (Empirical) Formula 04 

a Excess 04,17,18 

a Name The Ions 03 

VSEPR 12 

AP 303 Naming 02,04 

AP 304 dp Moles in Space 03,04 

a3 Mole Calculations 02 , 03 , 05 

ap Quiz on Molar Masses 02 

AP 305 a Hole Demo- 02,03 

Balanced Equations 04 

d Valence Drill 03 

d Mole Exercise 05 

d Mole Drill . . . _ _ _ 02 , 03 

Mole-Mole Tutor 04 



* HARDWARE AVAILABILITY: All programs available for Apple, d This program is also 
available on IBM disk of the same number code, p This program is also available on 
COMMODORE disk of the same number code. 
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SUMMARY LIST OF RECOMMENDED PROGRAMS: Apple, IBM*, Commodore* 



SERAPHIM 
DISK NUMBER 



HARDWARE 

AVAILABILITY* PROGRAM NAME(S) 



RECOMMENDED FOR 
CHAPTERS. . . 



AP 306 




Redox Game 


1 o 

18 






Limiting Reagent 


18 






O ^ a. J .1> A - - - — — 

btoicniometry 


0*1 






urin on noie uoncept 




. . . _ 

AP 401 


a 


Boyle 


02,05 




a 


Charles 






a 


Boyle's Lav Simulation 


02,05 




a 


uas Laws 




At 


a 




UZ| U j 




a 


WEI * __ 


ns 1 7 




a 


oanoon 






Q 


LaD Calculation DOyXc S LiSw 






a 


Gas Lav 542 


05 


AP ihl 

AT HUJ 


U 


UalbUli 




Ar 501 


a 


Rast 2 


UO 




a 


Titration Curves 


1? 




a 


Acid Strenth 


16,17 




a 


ABS Game 


13 




a 


Acid-Base Problems 


17 




a 


Lovry/Bronsted 


17 




a 


Weak Acid/ Base 


17 




a 


Concentration Quiz 


06 


AP 502 


- 
a 


Precipitation Game 


06,16 




a 


Molarity 


06 




a 


FH v 7 Programs J 


17 




a 


Solubility 


04,06 


AP 503 




PH Plot 


17 


AP 601 


a 


17nii 4 1 4 Kt»4 inn C4«rn«1 of- 4 rtn 

fiquiiiuriuai oiiuuiaLion 






a 


Beginning Thermo Drill 


14 




a 


Bail toss 


16 




a 


Reaction Rates 


15,16 




a 


Rates 


15 




a 


Kinetics - A Lab Simulation 


IS 






Balance 


18 




a 


Nernst 


18 


AP 602 




Chemical Dungeons 


18 


* HARDWARE AVAILABILITY: 


All programs available for Apple. 


a This 



available on IBM disk of the same number code. 
COMMODORE disk of the same number code. 



0 This program is also available on 
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SUMMARY LIST OF RECOMMENDED PROGRAMS: Apple, IB**, Commodore* 



SERAPHIM 
DISK NUMBER 

AP 603 



AP 604 

AP 605 
AP 606 

AP 701 
AP 702 
AP 704 

AP 705 

AP 706 
AP 801 
AP 802 
AP 803 
AP 804 
AP 805 
AP 806 
AP 8 0 7 
AP 808 
AP 809 



HARDWARE 

AVAILABILITY* PROGRAM NAME(S) 



a 

a 
a 



aB 
a* 
a 



Molecular Speed Distribution 

Faraday Aid 

Faraday 2 ^ 

An Equilibrium Simulation 

Animation 

Equil Tic-Tac-Toe 

Electrodep 
BUCL 

Backtiter 

Xenon 

Kintherm : 
Kintherm Standards 



RECOMMENDED = FOR 
CHAPTERS... 

05,15 
08,18 
08,18 
16 

15 - 
16,17 



Design-A-Drug 
Polymer lab 

CAMM: Conformational Analysis 
& Molecular Modeling 

Polymerization 
Organic Nomenclature 

Conformational Analysis 

Sulfuric Acid 

Waquai 

Octane 

Lake Study 

BCTC 

Refinery 

Mineral Resources 



Pond Study 



08,18 
15,19 
17 

16 

16 
16 

19,20 
19 

19 

19 
19 

10,19 
04,15,16 
06,22 
19 

01,06,22 

01,22 

19 

14,16,22 

06,7,13 

01,06,22 



FRIC 



* HARDWARE AVAILABILITY: All programs available for Apple, a This program is also 
available on IBM disk of the same number code. 0 This program is also available on 
COMMODORE disk of the Same number code. 
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SUMMARY LIST OF RECOMMENDED PROGRAMS: Apple, IBM*, Commodore* 

SERAPHIM HARDWARE RECOMMENDED. FOR 

DISK NUMBER AVAILABILITY* PRROGRAM NAME(S) CHAPTERS. . . 

AP 902 a0 Six Solution Problem 01,06,09 

Chemical Search 12,13,18 

0 Chemprop 13,17 

0 Element Search 09,10 

aB Canal 1.2,3 16 

Canal 4,5 16 

AP 1001 Decay 08 

AP 1201 B Heats of Reaction 14 

AP 1202 B Photochromic Kinetics • 15,21 

AP 1205 0 General Laboratory Interfacing 06,14,16 



* HARDWARE AVAILABILITY: All programs available for Apple, a This program is also 
available on IBM disk of the same number code. 0 This program is also available on 
COMMODORE disk of the same number code. 
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TO Is Sunrauury Project SERAPHIM 

SUMMARY LIST OF RECOMMENDED PROGRAMS: Other 

SERAPHIM RECOMMENDED FOR 

DISK NUMBER PROGRAM NAME(S) CHAPTERS... 

ATARI 

AT 201 Rutherford 01,08 

AT 301 Moles in Space 03,04 

(Empirical) Formula OA 

AT 401 Dalton 05 

Boyle 02,05 

Charles 05 

AT 501 Solubility 04,06 

Rast 2 06 

AT 801 Sulfuric Acid 04,15 16 

AT 802 Waqual 06,22 

AT 803 Octane 19 

AT 804 Lake Study 01,06,22 

AT 805 BCTC 01,22 

AT 806 Refinery 19 

AT 807 Mineral Resources 14,16,22 

AT 901 Canal 1,2,3 16 

Six Solution Problem 01,06,09 

Element Search 01,06,09 

Chemical Search 12,13,18 

MACINTOSH 

MC 304 Moles in Space 03,04 

MC 801 Sulfuric Acid 04,15,16 

MC 901 Canal 1,2,3 16 

Canal 4,5 16 

Six Solution Problem 01,06,09 

MC 902 Element Search 09,10 

Chemical Search 12,13 18 

TRS-80 

TR 001 Chemical Hangman 19 
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CHAPTER OX Eacp»l«L±ri±ra s Chemistry: Observations, 
Mode X s and Exper iments 



4 NAME: SIGNIFICANT FIGURE DRILL 



DISK NUMBE R : AP102, 00102, IB102 
Significant Figures 



Drill & Practice 
Tutoring 



DESCRIPTION: 



No background in chemistry 
High school chemistry or science 
General college chemistry 

SIGNIFICANT FIGURE DRILL is designed for student use as a tutoring or drill exercise in 
the use of significant digits- The user has the option of reviewing the rules, quizzing 
the computer, or working on drill problems* The computer keeps score of correct answers 
for the user. 



PROGRAM NAME: GRAPH 

DISK NUM BER : AP102,CO102,IB102 



I2EIS5: 



DESCRIPTION : 



Graphing 

Data Analysis 

Data Analysis 
Demonstration 

• 

High school science or chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

Use this program as a demonstration before the first quantitative lab report requiring 
graphing and data analysis is due. GRAPH will accommodate up to 80 sets of data, with the 
option of graphing algebraic, log, or trig functions, and giving the user printed or video 
data table, first derivatives, or least squares analysis as well as slope and intercepts 
of lines. 



M NAME : DIMENSIONAL ANALYSIS 
DISK-NUMBER : AP104,IB104 
TOPICS: Dimensional Analysis 



Drill & Practice 
Tutoring 



ERLC 
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PROGRAM NAME : DIMENSIONAL ANALYSIS (Continued) 



High school science or chemistry 
General college chemistry 



This program presents the user with dimensional analysis problems using length, volume, 
i, and energy units. The final section has practice problems from all the previous 



sections. 

PROGRAM NAME ; VERNIER 
DISK NUMBER: AP105 



description: 



Methods of Chemistry 
Laboratory Techniques 

Drill* Practice^ 
Pre Lab Discussion 
Simulation 

High school science or chemistry 
General college chemistry 

this program provides randomly generated simulations of vernier scales > such as are found 
on barometers and analytical balances, for tha user's practice. This program could also 
be. used to demonstrate the use and reading of vernier scales before the students go to the 
lab. 



PROGRAM NAME : GRAFHUTI 
DISK— NUMBER : AP101,IB101 



TOPICS: 



Graphing 

Methods of Chemistry 
Data Analysis 

No _ background _ in chemistry 

High school science or chemistry 
General college chemistry 

This program helps the user organise data into table or graph form. Capacity up to 50 
rows and 4 columns in data table. User has choice of plotting any two variables in the 
data table in graph form. Program emphasises the use of units for all measurements. Use 
this program for individual or classroom sets of data. 



PROGRAM NAME : SK SOLUTION PROBLEM 

DISK NUMBER: AF902 ,AI901,C0902 , 16902 ,MC901 

TOPICS : Descriptive Chemistry 

Solution Chemistry 
Periodicity 
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PROGRAM NAME : SIX SOLUTION PROBLEM (Continued) 



Probla 
Educational Game _ 
Introduce Concept 



LEVELS : High school chemistry 

General college chemistry 

Advanced first year end middle level chemistry 



DESCRIPTION : This program, which needs a color monitor to be effective, could be used on first day of 
class to stimulate interest in the course; Later on it could be used to introduce 
solution chemistry or periodicity, since it uses three sodium salts (two are sodium 
ha 1 ides) and silver nitrate. SIX SOLUTIONS was designed for problem solving; the user 
mixes the six solutions, two at a time, in a spot plate and from the results determines 
the contents of the six test tubes. 



PROGRAM NAME; LAKE STUDY 
DISK NUMBER: AP804,AI804 



USES : 



Environmental Chemistry 

Probla Solving 

Methods of Chemistry 

Problem Solving 
Simulation 

No background in chemistry 

High school science or chemistry 

Advanced first year and middle level chemistry 

This program guides the user through the steps of solving a scientific problem—a fish 
kill in a hatchery. Animation allows the user to search the library, to use colleagues' 
expertise, to sample and analyze lake water, and to check the fish in order to identify 
the pollutant killing the fish. In the second part of the program the user sets up 
controlled experiments in the lab to check the hypostasis in part one. 



PROGRAM^^: POND STUDY 

DISK NUMBER : AP809 

TOPICS : Environmental Chemistry 

Problem Solving 
Method! of Chemistry 

USES: Problem Solving 

Educational Game 
Simulation 



ERLC 
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PROGRAM NAME : POND STUDY (continued) 



No background in chemistry 
High school science or chemistry 



DESCRIPTION : Die user(s) is an ecologist who has been asked to develop a hypothesis about what is 

causing a fish kill, the report oust be supported by experimental and literature data. A 
simulated library and laboratory are available to the user. The same format as LAKE STUDY 
(ATOM) but less rigorous. Good application of scientific method. 



PROGRAM MAME: RUTHERFORD 
DISK NUMBER: AP204,AI201 



LEVELS £ 



DESCRIPTION. 



Atomic. Structure _ 
Nuclear Chemistry/Radiation 
Methods of Chemistry 

Demonstration 



Problem Solving 

High school science or chemistry 
General college chemistry 

Advanced first year and middle level chemistry 

This program is an excellent introduction to the "indirect evidence 11 approach to atomic 
structure modeling. Side 1 of this disk is a simulation of alpha-particle scattering that 
could be effectively used either as a classroom simulation or for individual tutoring. 
Side 2 allows user to experiment creatively with the scattering phenomena. 



PROGRAM NAME: BCTC 

DISK NUMBER ; AP805 , AT805 , IB805 

TOPICS ! Industrial Qiemistry 

Environmental Chemistry 
Methods of Science 



LEVELS : 



DESCRIPTION; 



Probl« Solving 
Introduce Concept 
Simulation 

No background in chemistry 
High school science or chemistry 
Advanced first level and middle level 



The user (s) must make recommendations to the local city government regarding data on BCTC, 
a suspected carcinogen, which hr* been found in the river below a chemical plant, The 
user has literature, a laboratory, and other task force members available to help decide 
oh the recommsendation to be made. This is an excellent application of scientific method, 
especially since no conclusive answer can be given to the problem. 
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CHAPTER Q2 Our Model iSrows : Molecules, Moles 

atrcdt Molecular Weights 



PROGRAM NAME; QUIZ ON MOLAR MASSES 

DISK NUM BER: AP304,C0304,IB304 

TOPICS ; Moles 

USES ; Review Concept 

Drill & Practice 

LEVELS : High school chemistry 

General college chemistry 

DESCRIPTION S This 12-probleo quiz randomly presents the user with the chemical formula and the name of 
a compound and a choice of four molecular weights. The user inputs the letter of the 
molecular weight selected, the computer keeps the user's score. 



PROGRAM NAME : MOLE DEMO 

AP305,IB305 
Moles 

USES : Demonstration 

Introduce Concept 

High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 

This animated program simulates the stacking of paper a mole high from the surface of the 
earth, while keeping numerical data on the numbor of sheets of paper and the distance from 
the earth at the bottom of the screen. A very good 'Visualization 11 of how large a mole 
really is. 



PROGRAM NAME; MOLE DRILL 
DISK NUMBER : AP305 ,IB305 
Moles 



USES: Drill & Practice 

I£V££§: High school chemistry 

General college chemistry 
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PROGRAM NAME ; MOLE KILL (Continued) 



DESCRIPTION ; This drill and practice program gives the user problems in changing soles to grams , 
molecules to moles, omu's to grams, grans to molecules. Correct answer is given in 
response to an incorrect input. 



PROGRAM NAME ; DRILL ON MOLE CONCEPT 
DISK WffffiSR: AP306 
Moles 

Drill & Practice 



High school chemistry 
General college chemistry 



DESCRIPTION; 



This drill program gives the user practice in changing moles to molecules to grams to 
When the user inputs a wrong answer, the solution is shown. 



PROGRAM NAME: MOLE CALCULATIONS 
DISK NUMBER; AP3W, 00304, IB3<* 



TOPICS ; 



Moles _ 

Problem Solving 

Drill & Practice 
Educational Game 



LEVELS ; High school chemistry 

General college chemistry 

DESCRIPTION ; This game-format drill and practice program can accomodate up to six users, each working 
the same mole calculation, with a different assigned "given" starting amount. Assign it 
for individual help or for competition. The computer can be used as a calculator by 
keyboard commend. 



PROGRAM NAME; NAMING 
DISK NUMBER; AP303 



TOPICS ; Chemical Formulae 

Oxidation States 
Inorganic Nomenclature 



Drill & Practice 
Tutoring 



ERLC 
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PROGRAM NAME : NAMING (Continued) 



High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 



Excellent drill and practice program for individual use*. The management system allows the 
instructor to get a printed copy of user's score in areas of naming elements, writing 
chemical symbols, naming and writing formulae of inorganic compounds. Program gives user 
hints as to what is wrong with the answer and three chances to give the correct answer 
before it is shown on the screen. 



PROGRAM NAME : BOYLE 

DISK NUMBER : AP&01 ,AT401,IB401 

JSEiS: Gas Laws 

Data Analysis 

USES ; Demonstration 
Simulation 
Data Analysis 

iEH£: High school science or chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

DESCRIPTION : This simulation program could be used as a substitute* for the lab procedure, either by 
the whole class or for an individual who misled the lab. The graphing (analysis of data) 
portion could be an effective lecture aid to help students see the relationships between 
pressure and volume of enclosed gases or it could be used as a tutoring device for 
students having problems completing the Boyle's Law laboratory report. (*A safe 
substitute, since the use of mercury is eliminated.) 



PRQflVJI tWffi: GAS LAW 7 



Blffi Mflffiffi: AP402,IB402 



TOPICS : 



PEggRinigW: 



Gss Laws 
Tutoring 

Introduce Concept 

High school science or chemistry 
General college chemistry 

This introduction to gas laws program allows the user to input values for one of the 
variables that affect enclosed gases and the computer calculates the values for the other 
variable. From that information the user answers questions about the kind of 
relationships derived. Individual students could use this program to an advantage. 



TG 001 - 7 



is 



fcir • o Guide s I/Experlmehtal Foundationi 



PROGRAiHtAME ; BOYLE'S LAW SIMULATION 
DISK NUMBER : AP401,IBM)1 
32EI£g: Gas Laws 



Collection 
Simulation 



Hi gh school ch— istry _. 
General college chemistry 

This prograa simulate! the CHS! Study lab where students collect data to show the 
relationship between pressure and volume of an enclosed gas using syringes and books. The 
user can collect data by adding one book at a tine and reading the volume of gas in the 
syringe. Successive runs of the program do NOT give you exactly the same readings, so the 
program can be used to collect class data by individual students. 



PROGRAM NAME ; LAB CALCULATION — BOYLE 1 S LAW 
DI SK NUMBER : A?402,IB402 
Gas Laws 



Lab Data Check 
Data Analysis 



USES ; 



DESCRIPTION: 



High school chemistry 
General college chemistry 

This program will accept volume from three trials, using up to three books pressure each, 
from pressure-volume labs similar to GHEM Study Lab 4, and will return a print-out of the 
average volume plus the uncertainty as well as the high and low values of 1 /volume. 
Printer is necessary. 



CHAPTER 03 The Atomic Theoary : One of Our Best 
So ±mrttL±£ ±o Mode 1 ss 



PROGRAM NAMEr MOLES IN SPACE 

DISK NUMBE R ; AP304 , AI301 , 00304 , IB304 ,MC304 



TOPICS ; 



9 
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Moles 

Problem Solving 



Educational 
Drill & Practice 



19 
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PROGRAM NAME: HOLES IN SPACE (Continued) 



DESCRIPTION! 



High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 

Thix drill aid practice game gives the user 100 time units to solve three problems 
c h a n g in g grams and mo lax masses to moles. Any time units left over can be redeemed in 
a n ot h e r computer gome on the disk. The user will need a calculator and a periodic table 
to play HOLES IN SPACE. 



PROGRAM NAME: HOLE DEMO 
Dia NUMBER: AP305,IB305 



TOPICS : 



Moles 

Demonstration 
Introduce Concept 

High school chemistry 

General college chemistry \ 

Advanced first yew and middle level chemistry 

Mb animated program simulates the stacking of paper a mole high from the surface of the 
earth, while keeping numerical data on the number of sheets of paper and the distance from 
the earth at the bottom of the screen. A very good "visualization" of how large a mole 
really is. 



PROGRAM NAME ; MOLE DRILL 
DISK NUMBER : AP305,IB305 
Moles 



LEVELS : 
DESCRIPTION: 



Drill & Practice 

High school chemistry 
General college chemistry 

This drill and practice program gives the user problems in changing moles to grams, 
molecules to moles, amu's to grams, grams to molecules. Correct answer is given in 
response to an incorrect input. 



PROGRAM-NAME : DRILL ON MOLE CONCEPT 
PISK HVHBffi: A?306 
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Hjg^ap NAME : DRILL ON MOLE CONCEPT (Continued) 
TOPICS : Moles 

Drill & Practice 



High school chamistry 
General college chemistry 



This drill pr ogr am gives the user practice in changing moles to molecules to grams to 
ittoms. When the user inputs a wrong answer, the solution is shown. 



PROGRAM NAME : MOLE CALCULATIONS 
DISK NUMBER : AP304,C0304,IB304 



TOflCSr Moles 

Problem Solving 



Drill & Practice 
Educational 



HjEEfcS : High school chtmistry 

General college chemistry 

DESCRIPTION : Biis game-format drill and practice program can accommodate up to six users , each working 
the same mole calculation with a different assigned "given" starting amount. Assign it 
for individual help or for competition. The computer can be used as a calculator by 
keyboard command. 



PROGRAM NAME : NAME THE IONS 
AP301,IB301 



TOPICS : Inorganic Nomenclature 

TOES : Drill & Practice 

* 

UBBfis High school chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

DESCRIPTION : This four-level drill program will give the user lots of practice naming randomly selected 
inorganic anions. After two Incorrect responses, the computer gives the correct answer. 



PROGRAM NAME : VALENCE DRILL 

Big BBBtt* AP305,IB305 £ 1 

TG 001 - 10 
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PROGRAM NAME ; VALENCE DRILL {Continued) 

TOPICS ; Oxidation States 

USES ; Drill & Practice 

LEVELS : High school chemistry 

General college chemistry 

DESCRIPTION; User is timed as he/she inputs the oxidation states of ten inorganic ions or radicals 

randomly generated by the computer. The program accepts valences in many forms, -2, 2- and 



CHAPTER Ol*_ The Conservation of Mass and Energy 
±n Chemical Reactions 



PROGRAM FAME ; MOLES DT SPACE 

DISK NUMBER ; AP304,AI301,C0304,IB304,MC304 

TOPICS ; Moles 

Problem Solving 



Educational 
Drill & Practice 



LEVSLS ; Higfr school chenistry 

General college chemistry 

Advanced first year and middle level chemistry 



DESCRIPTION ; This drill and practice game gives the user 100 time units to solve three problems 

changing grams and molar masses to moles. Any time units left over can be redeemed in 
another computer game on the disk. The user will need a calculator and a periodic table 
to play MOLES IN SPACE. 



rmm mhe* naming 

DISK NUMBER; AP303 



TOPICS ; Chemical Formulae 

Oxidation States 
Inorganic Nomenclature 



USES; Drill & Practice 

Tutoring 



iESEfcS; High school chemistry 

General college chemistry 

Advanced first year and middle level chemistry 
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RAKING (Continued) 



Excellent drill and practice program Tor individual use. Hie management system allows the 
instructor to get a printed copy of user's score in areas of naming elements, writing 
chemical symbols, naming and writ ing formulae of inorganic compounds. Program gives user 
hints as to what is wrong with the answer and three chances to give the correct answer 
before it is shown on the screen. 



PROGRAM NAME : (EMPIRICAL) PORfULA 



DISK | 



AP301 ,AI301 ,00301 , IB301 



Analytical Chemistry 
Formulas 

Laboratory Techniques 



USES ; 



Pre lab Discussion 
Simulation 



I£SELS* 



High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 



DESCRIPTION : Use this pr o g r a m as part of your pre* lab instructions or for individual tutoring in 

correct lab procedure for obtaining correct data in determining the empirical formula of 
potassium chlorate from the decomposition of the compound. This program could also be 
used as a substitute for the actual lab procedure if you are concerned about beginning 
chemistry students heating potassium chlorate. 



PROGRAM NAME : BALANCED EQUATIONS 

DISK NUMBERS AP305 

TOPICS t Chemical Reactions 

Moles 

Stoichiometry 



USES : 



prill & Practice 
Review Concepts 



LEVELS ; 



High school chemistry 

General college chemistry ^ - = 

Advanced first year and middle level chemistry 



This excellent drill and practice program gives help during both the equation balancing 
and mass-mass problem solving sections without solving the problems for the user. The 
program could be used as an assignment or for extra practice. 
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PROGRAM NAME : ELEMENTAL ANALYSIS 

DISK NUMBER : AP205 

TOPICS : Chemical Formulae 

Percentage Composition 

USES : Calculations 
Lab Data Check 

LEVELS ; High school chemistry 

General college chemistry 

DESCRIPTION ; The computer calculates the percentage composition to the nearest 1/1000 for the empirical 
formula that the user inputs. 

PROGRAM NAME : MOLE-MOLE TUTOR 
EISOHMEffi: AP305 
TOPICS ; Stoichiometry 
Tutoring 

Introduce Concept 

High school chemistry 
General college chemistry 

DESCRIPTION : The user has the option of starting with grams, moles, or molecules in this tutoring 
program using the reaction of aluminum hydride and water. Th* -tooputei shows the mole 
ratios of raactants and products and carries out the calculations required while 
explaining the procerfuru to the user. 



PROGRAM NAME ; STOICHIOMETRY 



DISK NUMBER: AP306 



TOPICS ; 



Stoichiometry 



LEVELS : 



Tutoring 

Drill & Practice 

High school chemistry 
General college chemistry 



This program can be used for tutoring or drill in the solution of mass-mass problems. The 
user must convert the given mass to moles, input tha number of moles of the unkown formed 
and then convert the moles to grams. There is a periodic table available in the program. 
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PROGRAM NAME; SOLUBILITY 
DISK NUMBER: AP502,IB502 



Solubility 
Qwicnl Reactions 
flwiiciil Fonulae 



USES ; 



DESCRIPTION: 



Educational 
Review Concepts 
Problem Solving 



High school chemistry 
General collaga chemistry 

Advanced first year and middle leva! chemistry 



Up to fow players can use this program. Each is randomly dealt from four to eight ions 
and is given the choice to form a precipitate, a gas, or pass. Two chances are given to 
score from each set of ions. This is a fun way to review solubility. 



PROOtAM NAME : SULFURIC ACID 

DISK NUMBER ; AP801,A^801,C0801,IB801,MC801 



TOPICS : 



USES ! 



LEVELS ; 



DESCRIPTION: 



Industrial Chemistry 
Equilibrium 
Problem Solving 

Simulation 
Problem Solving 



High school science or chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

Use this simulation program to help students apply the chemical principles of reaction 
rates and equilibrium. The user selects the starting material* and reaction conditions to 
get the greatest possible yield with the least pollution emission and for the lowest cost, 
introduction of the program can also be used for tutoring. 



PROGRAM NAME: 
PISSMluMBER: AP301,IB301 



XQEXS3 : Acid-Base Chemis try 

Stoichiosatry 

Equilibrium 0 _ 
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PROGRAM NAHE : EXCESS (Continued) 



Demonstration 
Introduce Concept 
Post Lab Discussion 



High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 



EXCESS was designed for classroom demonstration to introduce the concept of excess 
reagent. It is especially effective for showing what happens to the pH of the solution as 
you get close to the endpoint of a titration, since the computer calculates the pH as well 
as the moles of excess reagent and moles of water formed. 



CHAPTER OS Moare About Gases s 
Molecular Theoary 



Kinetic- 



PROGRAM NAME ; MOLE CALCULATIONS 
DISK NUMBER : AP304,C0304,IB304 



TOPICS ; 
USES; 



PfiSQMFTIW: 



Moles 

Problem Solving 



Drill & Practice 
Educational Game 

High school chemistry 
General college chemistry 



This game-format drill ejtd practice program can accommodate up to six users, each working 
the same mole calculation with a different assigned "given" starting amount. Assign it 
for individual help or for competition. The computer can he used as a calculator by 
keyboard command. 



gft*a*M K*MEs BOYLE 

DISK NUMBER : 0401 , A1401 , IB401 

I2H2S: Gas Laws _ 

Data Analysis 



USES: Demonstration 
Simulation 
Data Analysis 
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raQSRAMHttffi: BOYLE (Continued) 

LEVELS : High school science or chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

DESCRIPTION : this simulation program could be used as a substitute* for the lab procedure, either by 
the whole class or for an individiml who missed Uie lab. Ilie graphing (analysis of data) 
portion could be an effective lecture aid to help students see the relationships between 
pressure and voltne of enclosed gases or it could be used as a tutoring device for 
students having problems completing the Boyle's Law laboratory report. (*A safe 
substitute, since the use of mercury is eliminated «) 



PROGRAM NAME: GAS LAW 7 
DISK NUMBER : AP402,IB402 



SOS' 



DESCRIPTION : 



Gas Lavs 

Tutoring z 
introduce Concept 

High school science or chemistry 
General college chemistry 

T3iis introduction to gas laws program allows the user to input values for one of the 
variables that affect enclosed gases and the computer calculates the values for the other 
variable. From that information the user answers questions about the kind of 
relationships derived. Individual students could use this program to an advantage. 



PROGRAM NAME : BOYLE'S LAW SIMULATION 
DISK NUMBER ; AP401,IB401 
Gas Lavs 



Data Col lection 
Simulation 



LEVELS! 



High school chemistry 
General college chemistry 

This program simulates the CHEM Study lab where students collect data to show the 
relationship between pressure and volume of an enclosed gas using syringes and books. The 
user can collect data by adding one book at a time and reading the volume of gas in the 
syringe. Successive runs of the program do NOT give you exactly the same readings, so the 
program can be used to collect class data by individual students. 
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PROGRAM NAME : LAB CALCULATION — BOYLE 1 S LAW 
DISK NUMBER: AP402,IBW)2 
Gas Laws 



TOPICS: 



LEVELS ; 



Lab Data Chock 
Data Analysis 



school chemis try 
General college chemistry 

This progran will accept voltn from three trials, using up to three books pressure each, 
from pressure-volume labt similar to CHEN Study Lab 4, and will return a print-out of the 
average volume plus the uncertainty as well as the high and low values of 1/ volume. 
Printer is necessary. 



PROGRAM NAME! BALLOON 
DI SK H UMHBB* APZlD2 TRL02 

Gas Lam 



Simulation 
Demonstration 
Introduce Concept 

High school science or chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

This program helps students visualize the direct and inverse relationships between 
temperature, preslure, and volume of an enclosed gas. The user inputs a change in either 
pressure or tesfnirataire and the volume of balloon on the right of the screen reflects this 
change. The original balloon also remains on the screen for comparison. Bar graphs at 
the top of the screen reinforce the relationships of pressure, volume, and temperature. 



PROGRAM NAME ; CHARLES 
DISK NUMBER : AP401 , AT401 , IB401 
Gas Laws 



TOPICS : 



Data Collection 
Simulation 



I£V£LS: High school science or chemistry 

General college chemistry 
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PS&BMMOMt CHARLES (Continued) 

DESCRIPTION: This simulation of Charles 1 taw allows the user to collect data that. shows the 

relationship between volume and temperature of an enclosed gas. Because it is programmed 
for easy access by a number of students, one could use this as a safe substitute for 
heating air trapped by mercury plugs. 



PROGRAM NAME: DALION 
DISK NUMBER : AP403,IB403,AIW>1 
Gas Laws 



Simulation 
Educational 



USES ; 



High school science or chemistry 
General college chemistry 

Advanced first year and middle level chemistry 

User adds gas or heat to an enclosed gas, using game p^dles, to attain a maximum pressure 
without exceeding the "blow-out 11 pressure. This can be done in competition format or by 
experimental design. 



PROGRAM !«AME : MOLE BO^CISE 
VlffK Wftffffi- AP305,IB305 



USES : 
LEVELS : 

DESCRIPTION: 



Moles 
Gas Laws 

Drill & Practice 

High school chemistry 
General college chemistry 

This drill and practice program has ten problems relating to molar volumes \*xw, 
Avagadro's number, and molar masses of gases in multiple choice form. User gets only one 
chance to input answer. Solutions are shown for incorrect answers. 



CT^AM^AME: GAS LAWS 
DISK NUMBER: AP401,IBU01 
TOPICS : Gas Laws 

Tutoring 
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PROGRAM NAME : GAS LANS (Continued) 



High school chemistry 
General college chemistry 



This gas law tutorial program offers the user the option of approaching the solution of 
problems by either the formula method or the logic method after a graphic background is 
presented* 



PROGRAM NAME: GAS LAN 542 . 

DISK NUMBER: AP402,TBft02 

TOPICS : Gas Laws 

Introduce Concept 
Tutoring 

High school chemistry 

DESCRIPTION ; This is simple version of GAS LAW 7, where the user inputs the number of moles, volume, 
temperature and pressure of an enclosed gas to obtain a data table that shows the 
relationship between two of the variables. The user then answers questions based on this 
table. 



PROGRAM NAM E : MOLECULAR SPEED DISTRIBUTION 

DISK NUMBER; AP603*I&603 

TOPICS : kinetics 

Reaction Rates 
Gas Laws 



Demonstration 
Introduce. Concept 
Simulation 



LEVELS ; High school chemistry or science 

General college chemistry 

Advanced first year and middle level chemistry 

DESCRIPTION ; The ability to graph the speed distribution for a gas of your choice at many temperatures 
on the same screen makes this simulation program a natural for classroom demonstration of 
the relationship between molecular speed and reaction rates. You can use a temperature 
range from IK to above 10, 666k. 
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CHAPTER 06 Liquids and Solids s Condensed 
Phases of Matter 



PROGRAM HAMK: SIX SOLUTION PROBLEM 

DISK NUMBER : AP902 , AT901 ,00902 , IB902 ,MC901 

Descriptive Chemistry 
Solution Chemistry 
Periodicity 

Problem Solving 
Educational Game 
Introduce Concept 

Higjt school cheaiacry 

General college chemistry 

Advanced first year and middle level chemistry 

This program, which needs a color monitor to be effective, could be used on first day of 
class to Stimulate interest in the course. Later on it could be used to introduce 
solution chemistry or periodicity. Since it uses three sodium salts (two are sodium 
halides) and silver nitrate, SIX SOLUTIONS was designed for problem solving; the user 
mixes the six solutions, two at a time, in a spot plate and from the results determines 
the contents of the six test tubes. 



LEVELS : 



DESCRIPTION: 



raOg^NAME: LAKE STUDY 
DISK NUMBER: AP804,AT804 



LEVELS ; 



DESCRIPTION! 



Environmental Chemistry 
Problem Solving 
Methods of Chemistry 

Problem Solving 
Simulation 



No background in chemistry 

High School Science or chemistry 

Advanced first year and middle level chemistry 

This program guides the user through the steps of solving a scientific problem— a fish 
kill in a hatchery. Animation allows the user to search the library, to use colleagues 1 
expertise, to sample and analyse lake water, and to check the fish in order to identify 
the pollutant killing the fish. In the Second part of the program the user sets up 
controlled experiments in the lab to check the hypothesis in part one. 



PRQSRAM-RAMEs POND STUDY 

pisk rams AP809 
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PROGRAM KAME s PQW SIOTY (Continued) 



TOPICS : Environmental Oiemistry 

Problem Solving 
Methods of Chemistry 



Problen Solving 
Educational Gene 
Simulation 



No background in chemistry 
High school science or chemistry 

The user(s) is an ecologist who has been asked to develop a hypothesis about what is 
causing a fish kill. The report must be supported by experimental and literature data. A 
simulated library and laboratory are available to the user. The same format as LAKE STUDY 
(AP804) but less rigorous. Good application of scientific method. 



PROGRAM NAME : SOLUBILITY 
DISC NUMBER : AP502,IB502 



Solubility 
Chemical Reactions 
Chemical Formulae 



USES ; 



LEVELS : 



DESCRIPTION: 



Educational 
Review Concepts 
Problem Solving 

High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 

Up to four players can use this program. Each is randomly dealt, from four to eight ions 
and is given the choice co forma precipitate, a gas, or pass. Two chances are given to 
score from each set of ions. This is a fun way to review solubility. 



™SRAM NAME; RAST 2 

DISK N3MBER : AP501 ,i 1501 ,IB501 

TOPIC S : Solution Chemistry 

Moles 

Colligative Properties 



USES : 



Demonstration 
Introduce Concept 
Simulation 



- Fotindat. ions 



PROGRAMME: RA3T 2 (Continued) 



High school chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

This simulation program introduces the molal depression constant concept and formula. The 
user determines the melting point of pure camphor and the melting point of a mixture of 
camphor and an unknown using the Rait method by reading the balances, controlling the heat 
applied, and reading the final melting point. The computer gives the user a data summary 
and another look at the formula, so that he/she can calculate the molecular weight of the 
unknown. 



PROGRAM NAME: MOLARITY 
DISK NUMBER : AP502,IB502 



TOPICS s 



Concentration Probl 
Drill & Practice 



fifivfififf* High school chemistry 

General college chemistry 

DESCRIPTION ; This program randomly generates 10 problems giving either amount of Solute and volume of 

solution, volume and concentration, or grams of solute and volume of solution. There is a 
limited management system that keeps track of right answers. Good program for individual 
use. 



PROGRAM NAM E : CONCENTRATION QUIZ 



DISK-NUMBER; AP501,IB501 



TOPICS: 



Concentration Probic 
Solution Chemistry 
Solubility 



Problem Solving 
Review Concept 

High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 



DESCRIPTION ; The user is given sets of four solutions to arrange in order of decreasing concentration. _ 
Concentrations are given in terms of saturated solutions, molarity and number of molecules 
in a given volume. User has access to a data table of solubilities and molecular weights 
for assistance in making decisions. Explanations of wrong answers are given. 
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PROGRAM NAME : SEPARAHC«S 



BISK NOMBER : AP808 



TOPICS ! 



Solubility 



Laboratory Techniques 



Tutoring 

Simulation 

Introduce Concept 



LEVELS ; High school science or chemistry 

General college chemistry 

Advanced first year and middle level chemistry 



DESCRIPTION: The two introductory sections, of this pr ogr am are excellent tutoring or review on the 
subjects of polarity and solubility of compounds. Starting with covalent bonds and 
electronegativity, the polarity of mainly organic molecules and its relationship to 
solubility is presented. Simulations of paper chromatography and an analysis of 
pesticides are applications of the concepts learned in the tutoring section. These could 
be assigned or could be a special project for beginning students. 



PROGRAM NAME: GAL 9 

AP402,TB402 



USES : 

LEVELS : 

DESCRIPTION: 



Descriptive Chemistry 

Problem Solving 
Data Analysis 

High school science or chemistry 
General college chemistry 

This program gives the user time and temperature data on heating and cooling a pure 
substance and the names of nine organic compounds that the unknown could be. From the 
data given and using a CRC Handbook, the user identifies the compound. This *s a very 
simple application problem for beginning chemistry students. 



PROGRAM NAME : GENERAL LABORATORY INTERFACING 
DISK NUMBER: AP1203 ,001203 
TOPICS : Interfacing 



Data Collection 
Data Analysis 
Interfacing 
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PROGRAM NAME : GENERAL LABORATORY INTERFACING (Continued) 



High school dari irtry 
General college chemistry 

Advanced first year and middle level chemistry 



User can calibrate and test a thermistor or Blocktronic I interfaced to the cxwsputer* The 
devices can then be used to aonitor changes continuously or sample at intervals. Both 
graphic and in auric data displays exe available and data files can be created. The 
written materials in LH 010, IM 007, and LM 003 contain specific instructions for 
construction and use of the interface devices. 



PROGRAM NAM E : PRECIPITATION GAME 
DISK NUMBER: AP502,IB502 



TOPICS : 



DESCRIPTION: 



Solution Chemistry 

Solubility 

Equilibrium 



Educational 
Problem Solving 

High school chemistry 

General college chemistry 

Advanced first year and middle level 



In this educational game, two players are each given sets of five cations and tec anions. 
The object is to form as many precipitates as you can during your turn. When one player 
makes a mistake, the screen changes ion sets and the other player forms precipitates. "Jhe 
instructor has the option of letting students use solubility tables during play. 



PROGRAM NAME; WAQUAL 

DISK NUMBER: A?8C2,IB802,AI802,CO802 

TOPICS : Environmental Chemistry 

Industrial Chemistry 
Problem Solving 

USE? : Simulation 

Problem Solving 
Educational Game 



No background in chemistry 

High school science or chemistry 

Advanced first year and middle level chemistry 
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PROGRAM NAME : JAQftL (r^ntlnued) 

DESCRHnON: in thi/; s inulat ion/ gam , tto user controls the percentages of primary, secondary, and 

texwiary treatment at the local water treatment plant to keep the dissolved oxygen above 
the g ov er nm en t standard of 5 mg/L. Introductory pages have heeded information about 
terminology and procedures. User has the option ot saving his data and returning to the 
game later, since it requires more than one class per id to play. 



CHVPTER 07 Wrxy W«* Believe irx Atomt 



PROGRAM flfiffi : SEPARATIONS 
DISK NUMBER; AP808 



USES ; 



PFSPRT PT TCW * 



Bonding /Polarity 
Laboratory Techniques 

Tutoring 
Simulation 
Introduce Concept 

High school science or chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

The two introductory sections of this program are excellent tutoring or review on the 
subjects of polarity and solubility of compounds. Starting with covalent bonds. and 
electrohe^ativityy the polarity of iaainly organic molecules and its relationship to 
solubility is presented.. Simulations of paper chromatography and an analysis of 
pesticides are applications of the concept* learned in the tutoring section, these could 
be assigned or could be a specia! project for beginning students. 



CHAPTER OS Atomic Stiruc^ure And Radioactivity 



PROGRAM NAME: RUTHERFORD 
DISK NUMBER : AP204,AX201 



Atonic. Structure 

Nuclear Chemistry/Radiation 

Methods of Cheoistry 

Demonstration 
Tutoring 
Problem Solving 
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PROGRAM NAME ; RUTHERFORD (Continued) 

JgSB&* Hig^ school science or chemistry 

General college chaoistry 

Advanced first year and middle level chemistry 



DESCRIPTION : IMs program is an excellent introduction to the "indirect evidence 1 ' approach tc> atomic 

structure modeling. Side 1 of this disk is a simulation of alpha-particle scattering that 
could be effectively used oither as a classroom simulation or for individual tutoring. 
Side 2 allows user to experiment creatively with the scattering phenomena. 



i NAME ; DECAY 
DISK NUMBER : AP1001 
TOPICS ; 



USES ; 



Nuclear 
Atomic Structure 

Simulation 
Demonstration 
Data Collection 



on 



DESCRIPTION : 



No background in chemistry 
High school science or chemistry 
General college chemistry 

Collect the data from three or more successive runs of this program to illustrate the 
M randoQness ,, of radioactive decay. The graphics in this program are suitable for use as a 
classroom demonstration that simulates the decay of 1000 atoms of a mystery substance. A 
hard copy of the data can be obtained or a bar graph is available on screen. 



PROGRAM NAM E : MZLLUCAN Oil Drop Experiment 
DI°K NUMBER ; AP205 ,IB205 

Atomic Structure 



TOPICS ; 



LEVELS; 



Demonstration 
Simulation 
Data Collection 



High school science or chemistry 
General college chemistry 

Advanced first year and middle level chemistry 

"Focus" on the individual oil drop and change the applied potential on the drop to keep it 
from moving. Use this simulation to introduce the concept of the charge on the electron, 
lie program has four pages of » tfa i na tical formulae that guide the user through the_ 
calculations of the charge on the oil drop, Full screen animation makes this program 
suitable sis a lecture and demonstration aid. 
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PROGRAM HAME: QUANTIW MECHANICS 
J2X^£^JS2fiE^3S • AP202 



AtSic_CS6itali__ 
Quantum-Mechanics 
Electron Configuration 

Demonit ration 
Simulation 
Introduce Concept 



High school »cienc* or chemistry 
General college chemistry 

Advanced first year and middle level chemistry 

This simulation program allow the user to input a psi-square diagram and the computer 
than displays probability distributions based on t^t diagram. Ihe raSom^s of electron 
mo t ion can be demonstrated by allowing the computer to plot more than one graphic 
distribution for a given psi- square wave. 



PRO-AM NAME : PEEKS- -1984 
DISK NUMBER; AP205,IB205 



less: 



n¥!Sf!R T PT TON • 



Molecular Structure 
Nuclear Chemistry 
Isotopes 

Calculations 
Research 

Advanced first year and middle level chemistry 
Advanced undergraduate or first year graduate chemistry 

The computer calculates the quantitative iio topic pat tarn for the chemical formula input 
by the user, botii numerically and graphically, based on successive isotonic splitting for 
each of the n atoms in the formula. 



PROGRAM NAME : SPECTRAL LINES EXPERIMENT 
DISK NUMBER : AP202, 00202, IB202 



TOPICS ; 



Atomic Orbitals 
Electron Configuration 
Quantum Mechanics 

Problem Solving 
Data Analysis 
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rRuGRAM HAME: SFBdRAL LINES IKFERIMENT (Continued) 

HEELS- High school science or chemistry 

General college chemistry 

Advanced first year and middle level chemistry 



H5£BIEEI2fi : User inputs distance of light band tc slit of light source , distance from grating to the 
slit, number of lines on diffraction gr ating , and series being observed and the program 
calculates the vav* length of hy drogen spectrum radiation. 



PROGRAM NAME ; FARADAY 2 (and FARADAY AID) 
Big BHfflffi: AP603,IB603 
TOPICS : 



I fPVELS : 



DBScagpncai 



Chemical Reactions 
Oxidation-Reduction Chemistry 

Tutoring 

Demonstration 
Data Collection 

High school science or chemistry 
General college chemistry 

the instruction section of this program. introduces the concepts of electrolysis, coulombs, 
and Faradays. the user may set the temperature, pressure and time (and if you have 
paddles, can change the amount of current) in this electrolysis of water simulation wid 
then read the volume of each gas collected in order to calculate the value of a Faraday 
(see Faraday Aid Tor help). The simulation itself could be used as a lecture aid to 
introduce the topics of electrolysis or redox reactions. 



PROGRAM BflME* ELECTRODEP 
DISK NUMBER : AP604 



12EISS: Electrochemistry, Electrolysis 

Oxidation-Reduction Chemistry 
Atomic Structure 



U g £ $ : Data Collection 

Pre-lab Discussion 
Demonstration 

UEJEfcS: High school chemistry 

General college chemistry 

Advanced first year and middle level chemistry 
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PROGRAM NAME: ELECTRODE? (Continued) 

DESCRIPTION Use this program as a pre-lab discussion if you assign an electrodeposit ion lab. Street 
lab procedure is simulated. Otherwise use as a demonstration where you collect data to 
solve for equivalent weights of copper or a mystery metal. User has option of controlling 
time and current. 



CHAPTER 09 Organizing the Elements: 
The Periodic Table 



PROGRAM NAME : SIX SOLUTION PROBLEM 

DISK NUMBER : AP902 , AT901 ,CO902 , IB902 ,MC901 



OTIC?: 



USES : 



DESCRIPTION: 



Descriptive Chemistry 
Solution Chemistry 
Periodicity 



Problem Solving 
Educational Game 
Introduce Concept 

High_ school chemistry. 

General college chemistry 

Advanced first year and middle level chemistry 

This program, which needs a color monitor to be effective, could be used on first day of 
class to stimulate interest in the course. Later on it could be used to introduce 
solution chemistry, or_ periodicity, since it uses three sodium salts (two are sodium 
halides) aid silver nitrate. SIX ^LUTIbNS_wei_ designed for problem solving; _the_user_ 
mixes the six solutions, two at a time, in a spot plate and from the results determines 
the contents of the six test tubes. 



fttOGRAft-NAME : ORDER THE ELEMENTS (1 OF 3 CHEMISTRY GAMES) 
DISK NUMBER : AP201, IB201 
Periodicity 



TOPIC?- 



LEVELS* 



PEggRIPTIPW: 



Review 

Drill & Practice 



High school science or chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

Use this prograrc as individual or class review of trends in melting points, density, 
atomic size, ionization energy, electronegativity, number of electrons, and metallic 
character*. A periodic table that shows only the element symbols is available to the user 
on keyboard 
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PROGRAM NAME; ELEMENT SEARCH 

DISK NUMBER : AP902 ,AX901 ,00902 ,MC902 

Descriptive Chemistry 

Periodicity 

Problem Solving 

Educational Gum 
Review Concepts 
Problem Solving 



High school science or chemistry 
General college chemistry 



DESCRIPTION ; The computer assigns an unknown element to the user and answers up to eleven questions 
about the chemical and physical properties of that element by user request. From the 
answers, the user must deduce the identity of the element. 



CHAPTER lO ^_ Atomic Stanaotitaar^ 9 Bonding and tino 
Paribdic Table 



PROGRAM NAME : QUANTUM MECHANICS 

BISLlfiams AP202 

TOPICS ; Atcoie Orbitals 

Quant>m Mechanics 
Electron Configuration 



demons tration 
Simulation 
Introduce Concept 

High school science or chemistry 

General college chemistry 

Advanced first year and middle level chemistry 



DESCRIPTION ! This simulation program allows the user to input a psi-square diagram and the computer 

then displays probability distributions based on that diagram. The randomness of electron 
motion can be demonstrated by allowing the computer to plot more than one graphic 
distribution for a given psi-square wave. 



j NAME : PEEKS— 1984 
EJM-mSm-- AP205,IB205 



Molecular Structure 
Nuclear Chemistry 
Isotopes 



ERLC 
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PROGRAM NAM E : PEEKS— 1984 (Continued) 



Calculations 
Research 

Advanced first year and middle level chemistry 
Advanced undergraduate or first year graduate chemistry 



The computer calculates the quantitative iso topic pattern Tor the chemical formula input 
by the user, both numerically and graphically, based on successive isotopic splitting for 
each of the n atoms in the formula. 



PROGRAM N AME : ELEMENT SEARCH 



TOPICS ; 



LEVELS ; 



tSgcpPTxyrTriu • 
Ubsuuriiurt . 



AP902 ,AT901 ,00902 ,MC902 



Descriptive Chemistry 
Periodicity 
Problem Solving 

Educational Game 



Review Concepts 
Problem Solving 

High school science or chemistry 
General college chemistry 

the computer assigns an unknown element to the user and answers up to eleven questions 
about the chemical and physical properties of that element by user request. From the 
answers, the user must deduce the identity of the element. 



PROGRAM NAME : ELECTRON ARRANGEMENT 
DISK NUMBER : AP202 , 16202 
TOPICS ; Electron Configuration 

Drill & Practice 



BgEBIEIIgfl: 



ERIC 



Introduce Concept 

High school chemistry 

General college chemistry 



The user is tutored and then allowed to practice the order of electron filling and the 
writing of electron configurations. A bracket diagram is used to help the user see the 
pattern of atomic orbital filling. There is a limited management program that allows user 
to keep track of scores in the practice sections. The first section could be used as a 
lecture aid to introduce the order of orbital filling, especially if this program is to be 
assigned later. 
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PROGRAM HAME; HYDROGEN 

DISK NUMBER : AP201,C0201,IB201 



TOPICS : Atonic Orbitals 

Quantum Mechanic* 



Simulation 



Introduce Concept 

General collage chemistry 
Advanced first year and middle level chemistry 

DESCRIPTI ON : This program graphically portrays the radial wave functions and distribution probability 
diagrams from Is to 3d for the electron of the hydrogen atom. It is an excellent lecture 
aid for the introduction of this topic. 



PROGRAM NAME: CONFORMATIONAL ANALYSIS 
DISK NUMBER: AP706 



Molecular Structure /Shape 
Organic Chemistry 



LEVELS : 
DESCRIPTION: 



Priii_&_ Practice 
Demonstration 

General college chemistry 

Advanced first year and middle level chemistry 

This tutoring program will help students visualize two-dimensional drawings of organic 

molecules in 3-D. The drill segments are appropriate for individual use or as 

demonstration aid for classroom lecture. Included are recognition of sawhorse and Newman 
projections of methane, ethane, and butane. 



CHAPTER H Light , Color, and Atomic Structure 



™»RAM NAME : BOHR ATOM 

DISK NUMBER: AP201 ,00201 

Atomic Orbitals 
Atomic Structure 
Electron Configuration 



ERIC 



TG 001 



PROGRAM NAME: 
USES ; 

LEVELS : 



DISK NUMBER: 
TOPICS g 

USES : 
LEVELS : 

DESCRIPTION: 

PROGRAM NAME. 
DISK NUMBER: 
TOPICS : 

USES ; 

luL ELS : 

DESCRIPTION ; 



BOHR ATOM (Continued) 

Similation 
Tutoring 
Problem Solving 

High school chemistry 

General college chemistry 

This simulation pr o gram allows user to select the wavelength of radiation to "excite" an 
electron in the ground state of the hydrogen atom. Animation shows the radiation exciting 
the electron, the radiation given off when the electron falls hack to ground state > and 
demonstrates the relationship between the_ atom's return to ground state and the 
wavelength(s) of radiation chosen. User may use trial and error or calculate the 
wavelength of light necessary for a specific transition before using. 



SPECTRAL LINES EXPERIMENT 

AP202,C0202,IB202 

Atomic Orbit' is 
Electron Configuration 
Quantum Mechanics 

Problem Solving 
Data Analysis 



High school science or chemistry 
General college chsmistry 

Advanced first year and middle level chemistry 

User inputs distance of light band to slit of light. source, distance from grating to the 
slit, number of lines on diffraction grating, and series being observed and the program 
calculates the wavelength of hydrogen spectrum radiation. 

HYDROGEN 

AP201,C0201,XB201 

Atomic Orbitals 
Quantum Mechanics 

Simulation 

Introduce Concept 

General college chnistry 

Advanced first year and middle level chemistry 



Ihis program graphically portrays the radial wave functions and distribution probability 
diagrams from Is to 3d for the electron of the hydrogen atom. It is an excellent lecture 
aid for the introduction of this topic. 
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CHAPTER 12> Molecular Architecture: Gaseous Molecules 



™»RAM NAME: VSEPR 
CISKJfiflfflEE* /-P301 



Molecular Structure/ Shape 
Bonding 



Simulation 

High school chamistry 
General college chamis try 

Advanced first year and middle level chemistry 



By using keyboard command, the user can rotate graphic examples of compounds and ions that 
have two, three or four bonding groups of electrons on any or all three axis. This 
simulation could be used as an effective lecture aid. 



PROGRAM NAME: CHEMICAL SEARCH 




USES : 



AP902 , AI901 ,00902 ,MC902 



Problem Solving 
General Review 

Review Concept 
Problem Solving 
Drill & Practice 



LEVELS : 



DESCRIPTION: 



High school chemistry 

General college chemistry ----- _____ 
Advanced first year and middle level chemistry 



Use this program to review and/or reinforce the way in which the chemical and physical 
properties of compounds can be used to distinguish between them, either on an individual 
student basis or in the classroom by dividing the class into teams, competing bit the basis 
of number of clues necessary before the 'Hmknovn'' is properly identified. 



CHAPTER 13 Molecular Architecture s Liquids and Solids 



PROGRAM NAME; SEPARATIONS 
BISK NUMBER: AP808 



ERLC 
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PRO GRAM NAME : SEPARATIONS (Continued) 



TOPICS ; 



LEVELS ; 



Solubility 
Bonding/Polarity 
Laboratory Techniques 

Tutoring 

Simulation 

Introduce Concept 

High school science or cheat ■ try 
General col leg* chemistry 

Advanced first year and middle level chemistry 



DESCRIPTION; 



The two introductory sections of this program are excellent tutoring or review on the 
subjects of polarity and solubility of compounds. Starting with covalent bonds and 
electronegativity, the polarity of mainly organic molecules and its relationship to 
solubility is presented. Simulations of paper chromatography and an analysis of 
pesticides are applications of the concepts learned in the tutoring section. These could 
be assigned or could be a special project for beginning students. 



PROGRAM NAME; GAL 9 
HSJfflHHB; AP402*IK02 



USES ; 

E 



Descriptive Chemistry 

Problem Solving 
Data Analysis 



High school science or chemistry 
General college chemistry 

Ibis program gives the user time and temperature data on heating and cooling a pure 
substance and the names of nine organic compounds that the unknown could be. From the 
data given and using a CRC Handbook, the user identifies the compound. This is a very 
simple application problem for beginning chemistry students. 



EBQSB^ *AME S chemical SEARS 

DISK NUMBER; AP902,AT901,C0902,MC902 



TOPICS ; 



USES ; 



Descriptive Chemistry 
Problem Solving 
General Review 



Review Concept 
Problem Solving 
Drill & Practice 
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PROGRAM NAME: CHEMICAL SEARCH (Continued) 

LEVELS : High school chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

DESCRIPTION : Use this program to review and/or reinforce the way in which the chemical and physical 
pr op er ties of abounds can be used to distinguish between them, either on an individual 
student basis or in the classroom by dividing the class into teams, competing on the basis 
of number of clues ne cess a r y before the 1 •unknown" is properly identified. 



PRO-AM HAMEt ABS GAME 

AP501,IB501 



descriptions 



Descriptive Chemistry 
Problem Solving 
General Review 

Educational Game 
Review Concepts 
Problem Solving 

High school chemistry 
General college chemistry 



The physical and chemical properties of 6 compounds are randomly revealed to the user; the 
object of the game is to match the properties given with one of 17 possible confounds in 
the memory bank, this method of review and problem solving could be used by one or two 
individual players, or by a class that is divided into teams. 



PROGRAM NAME; CHEMPROP 
DISK NUMBER: AP902,C0902 



DESCRIPTION : 



Descriptive. Chemistry 
Analytical Chemistry 
Problem Solving 

Problem Solving 
Review Concepts 

High school chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

Using basic laboratory tests to determine its chemical and physical properties, the user 
identifies the unknown compound selected by the computer, this program could be used for 
review and for developing some problem-solving skills. 
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Kuc lear Reactions 



PROCTEAM NAME : GENERAL LABORATORY INTERFACING 
DISK NUMBER : AP1203 ,001203 
Interfacing 



TOPICS : 



LEVELS : 



DESCRIPTION: 



Data Collection 
Data Analysis 



High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 

User can calibrate and test a thermistor or Blocktronic I interfaced to the computer. The 
devices can then be used to monitor changes continuously or sample at intervals. Both 
graphic and numeric data displays are available and data files can be created, the 
written materials in LM 010, LM 002, and LM 003 contain specific instructions for 
construction and use of the interface devices. 



PROGRAM NAME : BEGINNING THERMO 



DISK Nlft 
TOPICS : 



nrcpp t pTTON ■ 



AP601,IB601 

Thermodynamics 
Eiergy/ Enthalpy 

Drill & Practice 

High school chemistry 

General college chemistry 

Advanced first year and middle level chemistry 



This drill and practice program has a management system and hint sections that help the 
user work randomly assigned problems in beginning thermodynamics. 



PROGRAM NAME : HEATS OF REACTION 
DISK NUMBER : AP1201,C01201 



TOPICS : 



Energy /Enthalpy _ 
Chemical Reactions 
Thermodynamics 

Data Collection 
Data Analysis 
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PROGRAM NAME: fflAIS OF REACTION (Continued) 



High school scienca or chemistry 
General college chemistry 

Advanced first year and middle level chemistry 



Use this program to collect data while the chemical reaction is in progress using a _ 
thermal probe interfaced to the computer. Other programs on the disk will calibrate the 
probe and analyze the data collected. Requires adapter box and thermistor .Additional 
background and information are available in LM 005. Use a classroom demonstration or for 
student data collection in the laboratory. 



PROGRAM NAME : MINERAL RESOURCES 
DISK NUMBER : AP807,AI807 



USES : 



PESCRiniPMs 



Entropy 

Problem Solving 

Introduce Concept 
Tutoring 
Problem Solving 

No background in chemistry. 



High school science or chemistry 

Advanced first year and middle level chemistry 



The introduction of this program can be used as a lecture aid to introduce students to the 
concepts of and the relationship between energy arid entropy. It could also be used for 
tutoring an individual. The problem solver has the liallenge of maintaining the supply of 
'•metallium" for a 50-year period at a reasonable price by exploring Tor hew resources > 
using more efficient mining technology, recycling, finding substitutes for metal lium or 
using tax breaks. 



CHAPTER 15 The Ra^os of Chemical Reactions 



PROGRAM NAME : SULFURIC ACID 

DISK NUMBER : AP801 , AT801 ,00801 , IB801 ,MC801 

TOP{C$; Industrial Chemistry 

Equilibrium 
Problem Solving 

UgES: Simulation 

Problem Solving 
Tutoring 
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PROGRAM NAME ; SULFURIC ACID (Continued) 

H£B£ : Hi8& school science or chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

DESCRIPTION : Use this simulation program to help students apply the chemical principles of reaction 

rates and equilibrium. The user selects the starting materials and reaction conditions to 
get the greatest possible yield with the least pollution emission and for the lowest cost. 
The introduction of the program con also be used for tutoring. 



PROGRAM NAME : MOLECULAR SPEED DISTRIBUTION 
DISK NUMBER : AP603,IB603 



TOPICS ; 



Kinetics 
Reaction Rates 
Gas Laws 



DESCRIPTION: 



Demonstration 

Introduce Concept 
Simulation 

High school chemistry or science 
General college chemistry 

Advanced first year and middle level chemistry 



The ability to graph the speed distribution for a gas of your choice at many temperatures 
on the same screen makes this simulation program a natural for classroom demonstration of 
the relationship between molecular speed and reaction rates. You can use a temperature 
range from IK to above 10,000K. 



fSSSm BMg: RATES 

DISK NUMBER : AP601,IB601 



USES : 

LEV m^S s 
DESCRIPTION; 



Reaction Rates 
kinetics 

Demonstration 
Data Collection 
Simulation 

High schoo 1 chemistry 

General college chemistry 

User inputs quantities of reactants in this "clock" reaction simulation of the hydrolysis 
of t-butyl chloride and times the reaction in real or compressed time. A color monitor 
makes this a more effective classroom demonstration, but it can be satisfactorily used for 
data collection with b/w monitor. 
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PROGRAM NAME : KINETICS- -A SIMULATION LAB 
DISK NUMBER ; AP601,IB601 



Reaction Rates 
Kinetics^ 

Laboratory Techniques 

Simulation ____ _ 
Pre Lab Discussion 
Data Collection 



USES ; 



DESCRIPTION I 



High school chemistry 
General college chemistry 



Use this simulation program as a pre- lab practice or to actually collect data for the 
starch- iodine clock reaction. Excellent graphics and specific instructions take the user 
through the lab procedure, choosing solutions, rinsing glassware, and mixing the 
solutions. Options include setting temperature and selecting different concentrations of 
all solutions. 



NAME : ANIMATION 



Ha nufuuu*. 
TOPICS ; 



L£V£LS : 



DESCRIPTION; 



AP603 



Reaction Mechanisms 
Organic Chemistry 

Simulation 
Demonstration 
Introduce Concept 



High- school chemistry- 

General college chemistry __^__ _____ __ ____. 

Advanced first year and middle level chemistry 

The ANIMATION of this program simulates the multi-step mechanism of the chlorination of 
methane. A simultaneous printout at the bottom of the screen keeps tally of each species 
in the mechanism. Because the sequence may be stopped and started with keyboard conmonds, 
this program could be used as a lecture aid to introduce or demonstrate reaction 
mechanisms. 



PROGRAM NAME : REACTION RATES 

DISK NUMBER : AP601,IB601 

TOPICS ; Equilibrium 

Reaction Rates 



ERLC 
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USES ; 



DISK NUMBER : 
TOPICS : 

DESCRimOW; 

PISK HVM6ER: 
TOPICS : 

USES : 



REACTION RATES (Continued) 



Demonstration 
Simulation 
Introduce Concept 

High school chemistry 

General college chemistry 

The user inputs the initial forward axl reverse reaction rates and the computer 
graphically demonstrates how the number of reactants and products changes over time* The 
user can watch equilibrium being established. The changing populations are given in bar 
graph and numerical ratio forms. This program can be used as an individual student 
assignment or for classroom demonstration. 



BUCL 
AP604 

Reaction Rates 
Kinetics 

Organic Chemistry 

Simulation 
Data Collection 
Demonstration 



High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 

Because this program allows the user to change either temperature or solvent concentration 
or both, the effect of these variables on the rate of reaction can be studied— either by 
an individual student or by a class as a whole if used as a demonstration aid. 



PHOTOCHROMIC KINETICS 
AP1202, 001202 
Kinetics 

Transition Metal Chemistry 
Reaction Rates 

Data Collection 
Data Analysis 
Interfacing 

General College Chemistry 

Advanced first year and middle level chemistry 

Advanced undergraduate or first year graduate chem 
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wftxacArf HAME r PHOTOCHROKEC KINETICS (Continued) 

DESCRIPTION: This program interfaces with a "Blocktronic" colorimeter to measure the rate of thermal 
decay of heavy metal complexes that have been radiated with strong visible light. Other 
p r o grams on the disk may be used for data analysis. Requires the use ofan adapter box and 
Blocktronic I. Additional background and lab procedure is available in LM 002. 



CHAPTER 16 EqLu.± 1 ±t>3T±TJtin ±rx Chemical and Plmse Changes 



PROGRAM NAME : SULFURIC ACT) 

DISK NUMBER : AP801,AI801,C0801,IB801,MC801 

TOPICS ; Industrial Chemistry 

Equilibrium 

Problem Solving 



USES : 



DESCRIPTION ; 



Simulation 
Problem Solving 
Tutoring 

High school science or chemistry 

General college chemistry 

Advanced first year and Middle level chemistry 



Use this simulation program to help Students apply the chemical principles of reaction 
rates and equilibria, the user selects the starting materials and reaction conditions to 
get the greatest possible yield with the least pollution emission and for the lowest cost, 
the introduction of the program can also be used for tutoring. 



PROGRAM NAME : GENERAL LABORATORY INTERFACING 
DISK NUMBER : AP1203,C01203 
Interfacing 



Data Collection 
Data Analysis 



USES : 



LEVELS: 



DESCRIPTION i 



High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 

User can calibrate and test a thermistor or Blocktronic I interfaced to the computer. The 
devices can then be used to monitor changes continuously or sample at intervals. Both 
graphic and numeric data displays are available and data files can be created. The 
written materials in LM 010, LM 002, and LM 003 contain specific instructions for 
construction and use of the interface devices. 
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PROGRAM KA ME : PRECIPITATION GAME 
DISK NUMBER : AP502 ,IB502 



TOPICS : 



TEHEES 5 



Solution Chemistry 

Solubility 

Equilibrium 

Educational Game 
Problei 



High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 

In this educational game, two players are each given sets of five cations and ten anions* 
the object, is to form as many precipitates as you can during your turn. When one player 
makes a mistake ,._ the screen changes ion sets and the other player forms precipitates . The 
instructor has the option of letting students use solubility tables during play. 



PROGRAM NAM E : MINERAL RESOURCES 
DISK NUMBER; AP807 ,AI807 
TOPICS : 



SS£g: 



Entropy 

Problem Solving 

Introduce Concept 
Tutoring 
Problem Solving 

No background in chemistry 

High school science or chemistry 

Advanced first year and middle level chemistry 



The introduction of this program can be used as a lecture aid to introduce students to the 
concepts of and the relationship between energy and entropy. It could also be used for 
tutoring an individual. The problem solver 5a% the challenge of maintaining the supply of 
"metallium" for a 50-year period at a reasonable price by exploring for new resources, 
using more efficient mining technology, recycling, finding substitutes for metallium or 
using tax breaks. 



PROGRAM NAME ; REACTION RATES 
DISK NUMBER: AP601,IB601 



TOPICS : 



Equilibrium 
Reaction Rates 



ERLC 
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PROGRAM NAME: REACTION RATES (Continued) 



DESCRIPTION; 



Demonstration 
Simulation 
Introduce Concept 

High school chemistry 
General college chemistry 



The user inputs the initial forward and reverse reaction rates and the computer 
graphically demonstrates how the number of reactahts and products changes over time. The 
user can watch equilibrium being established. The changing populations are given in bar 
graph and numerical ratio forms. This program can be used as an individual student 
assignment or for classroom demonstration. 



PR OGRAM NAME ; EQUILIBRIUM SIMULATION 
DISK NUMBER: A?601,IB601 



TOPICS ; 



7EVELS ; 



UiLbLKlrllUPt ! 



Equilibrium 
Chemical Reactions 

Demonstration 
Simulation 
Introduce Concept 

Hl#i school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 



E^JILIBRIUM SIMULATION program allows the user to choose the time lapse of display cycle, 
the original concentrations of the reactants and products for the reaction of acetic acid 
and ethanol to form water and ethyl acetate. This reaction takes about two hours to come 
to equilibrium in real time. The graphic form of data display is very effective for 
classroom demonstration. 



PROGRAM NAME : AN EQUILIBRIUM SIMULATION 
DISK NUMBER ; AP603,IB603 



TOPICS ; 




Equilibrium 
Chemical Reactions 
Reaction Rates 

Demonstration 

Introduce Concept 
Simulation 

High school chemistry 

General college chemistry 

Advanced first year and middle level chemistry 
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PROGRAM NAME : AN EQUILIBRIUM SIMULATION (Continued) 



This simulation of the formation of _HI_froi_its_el^^t€ shows the activation energy 

curve; it allows the user to input beginning concentrations of reactants and product and 
to upset the equilibrium once it is achieved. If you are going to use this for a 
classroom demonstration, decide before class what values to input, since some 
concentrations require longer than a class period to cone to equilibrium— but maybe you 
want to show students how long it really take* Tor this to happen I 



PROGRAM NAME : XENON 



DISK NUMBER S AP605 



LEVELS : 



DESCRIPTION: 



Equilibrium 



Problem Solving 

Laboratory Techniques 

Simulation 
Problem Solving 



General college chemistry 

Advanced first year and middle level chemistry _ 
Advanced undergraduate or first year graduate chem 

The user of this program will be applying the equilibrium concept to the production of 
xenon fluorides. Not only does the user control temperature and pressure of the gases* 
but also manipulates the valves in the vacuum system on the screen. Student users will 
need background before starting this lab simulation. There is excellent documentation on 
the back of this disk. 



USES : 



PROGRAM NAME ; KINTHERM and KINTHERM STANDARDS 

DISK NUMBER: AP606 

TOPICS : Thermodynamics 
Kinetics 
Equilibrium 

Data Analysis 

Simulation 
Demonstration 



General college chemistry 
Advanced first year and middle level chemistry 
Advanced undergraduate or first year graduate chem 

DESCRIPTION : For advanced students who want a challenge, this is itl User may input equilibrium 

constants and time and the program plots the concentration-time curves for the reaction. 
For classroom lecture and demons trst * 'n, the KINTHERM STANDARDS program has eight curves 
obtained from KINTHERM that can be used for comparative purposes. 
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™™^Mg^ BALL TOSS 
BISK ggffiffi: AP601,IB601 



TOPICS: 



LEVELS : 



Equilibrium 

Simulation 
Demonstration 

High school chemistry 

Gnwcti college chemistry 

This if a very simplified simulation of equilibrium, using balls to represent reactants 
and products. The user inputs the number of initial reactants and products and forward 
and reverse rates. The computer calculates the equilibrium constant. Theuser can compare 
constants based on different concentrations (different number of bails) of reactants and 
products. 



PROGRAM NAME: CANAL 1,2,3 

DISK NUMBER : AP902 , AX90I ,C0902 ,3902 ,MC901 



TOPICS : 



LEVELS : 



DESCRIPTION* 



Analytical Chemistry 
Qualitative Analysis 

Simulation 
Problem Solving 
Review Concept 

High schoo i science or chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

These simulations of qualitative analysis schemes for groups 1, 2, and 3 could be used as 
a pre- lab review or quiz, as a substitute for the lab, or as a review before a lab test. 



PROGRAM NAME: CANAL 4,5 
DISK NUMBER : AP902,MC901 



TOPICS: Analytical Chemistry 

Qualitative Analysis 
Problem Solving 

USES: Simulation 

Review Concept 
Problem Solving 

U2EL£: Advanced first year and middle level chemistry 

Advanced undergraduate or first year graduate chem 
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CANAL 4,5 (Continued) 



These simulations of the qualitative analysis schemes for groups 4 and 5 could be used 
pre- lab tests or tutoring, as substitution for the lab itself, or for post- lab review. 



HteGRAM-RAME ; fiJUIL XIC-XAC-XOE 



EiaUfiMHE: AP603,IB603 



TOPICS; 
LEVELS ; 



Equilibrium 
Problem Solving 



Educational 
Problem Solving 
Review Concept 



High school chemistry 

General college chemistry 

Advanced first year and middle level 



DESCRIPTION ; Correct answers to solution and acid-base equilibrium problems earn the users X's or O's 



on the Tic-Tac-Toe board. User(s) should have a calculator handy, 
apply the equilibrium concepts. 



An excellent way to 



PROGRAM NAM E ; ACID STRENGTH 



DISK NUMBER : AP501,IB501 



TOPICS' 



U?g§: 



LEVELS ; 



Ac id -Base Chemistry 
Equilibrium 
Solution Chemistry 



Demonstration 
introduce Concept 
Tutoring 



_ school chemistry. 
General college chemistry 

The first screens of this program are tutorial on the concept of the dissociation of 
strong and weak acids. For demonstration or to use the program to introduce the concept, 
start with the graphic representation of the dissociation of HX to H+ and X-, then watch 
the acid molecules dissociate on screen and compare the percent dissociations that are 
calculated. 
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CHAPTER ±7 Ionic Equilibrium: Acids and Bases 



BBgfiM BBtffii EXCESS 
DISK NUMBER: AP301,IB301 



TOPICS; 



Acid-Base Chemistry 

Stoichiometry 

Equilibrium 

Demonstration 
Introduce Concept 
Post tab Discussion 



LEVELS : 



DESCRIPTION: 



High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 



EXCESS was designed for classroom demonstration to introduce the concept of excess 
reagent. It is especially effective for shoving what happens to the pH of the solution as 
you get close to the endpoint of a titration, since the computer calculates the pH as veil 
as the moles of excess reagent and moles of water formed. 



PROGRAM NAME: CHEMFROP 

DISK NUMBER: AP9O2,CO902 

TOPICS : Descriptive Chemis try 

Analytical Chemistry 
Problem Solving 



Problem Solving 
Review Concepts 



LEVELS : High school chemistry 

General college chemistry 

Advanced first year and middle level chec a try 



Using basic laboratory tests to determine its chemical and physical properties, the user 
identifies the unknown compound selected by the computer. This program could be used for 
review and for developing some problem-solving skills. 



PROGRAM NAME : EQUIL TIC-XAC-TOE 

DISK NUMBER: AP603,IB603 

1QEI2S: Equilibrium 

Problem Solving 
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PROGRAM NAME : EQUIL XIC-TAC-TOE (Continued) 



Educations! Game 
Problem Solving 
Review Concept 

High, school chemistry 



General college chemistry 

Advanced first year and middle level chemistry 



DESCRIPTION; Correct answers to solution and acid-base equilibrium problems earn the users X*s or 0*s 



on the Tic-Tac-Toe board. User(s) should have a calculator handy, 
apply the equilibrium concepts. 



An excellent way to 



PROGRAM NAME ; TITRATION CURVES 
DISK BOMBER ; AP501,IB501 



TOPICS: 



££VQ£: 



DESCRIPTION: 



Acid-Base Chemistry 
Analytical Chemistry 
Equilibrium 



Demonstration 
Introduce Concept 

General college chemistry _ 

Advanced first year and middle level chemistry 
Advanced undergraduate or first year graduate chemistry 



Because this program allows the user to input the name, dissociation constant, and the 
concentration of the acid, it could be used to introduce the concepts of weak, diprotic, 
and tripro tic acids by comparing the graphs of their titrations with a strong base. A 
printout of the concentrations of tt+, HA, B, and A- at every .25 change in pH is 
available. The explanation section is good for tutoring the user. 



DISK NTOffiER: 
TOPICS ; 



pH (7 Programs) 

AP502,IB502 

Acid-Base Chemistry 

Tutoring 

Drill & Practice 



Kigfc school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 

DESCRIPTION: These seven tutoring programs cover acid-base concepts, including integer and fraction pH, 
strong and weak acids, Ka, [H+] , [0H-] , buffer solutions and titration. The user is given 
quantitative problems to solve, most of which require the use of a calculator. 
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EISLHffllKKs AP503 

TOPICS ! 



Aid-Bast Chemistry 
Analytical Chemistry 
Equilibrium 

Demo ns tration 
Lab Data Check 
Simulation 



t£VQ£: Higji school chamis try 

Ganaral college chemistry 

Advanced first year and middle level chemistry 

DESCRIPTION ; With keyboard commands _ the user. can. titrate strong or weak acids against strong or weak 
bases. The introduction section explains the use of equilibrium expressions to calculate 
the pH of the solution during titration. This program can plot titration curves faster 
than performing the real titration with pH meter, can be used to check student 
calculations, and to determine the volume at which neutralization occurs graphically and 
mathematically. 



PROGRAM NAME ; BACKTRER 
DISK NUMBER: AP604 
TOPICS ; 



LEVELS ; 



DESCRIPTIONS 



Analytical Chemistry 
Quantative Analysis 
Laboratory Techniques 

Simulation 

General college chemistry 

Advanced first year and middle level chemistry 

The technique of back titration to analyze a complex mixture of carbonates is simulated in 
this program. The user has the option of computer-standardized solutions or user can 
standardize with the computer's help. Ibis program can be used as a pre- lab assignment to 
acquaint students with the technique or to actually collect data to determine the 
composition of the mixture of sodium carbonate and bicarbonate. 



PROGRAM NAME ; ACID-BASE PROBLEMS 
DISK NUMBER: AP50l,IB501 



TOPICS ; 



Ac id-Base _ Chemistry 
Concentration Termino logy / Probl€ 

Review 

Drill & Practice 



Project SERAPHIM 



PROGRAM NAME; ACID-BASE PROBLEMS (Continued) 

LEVELS : High school chemistry 

General college chemistry 



fi: Up to six players may use this program to compete for top score in solving normality and 
molarity problems, for [H+] and [0H-] using Kw, f or pH given [H+] or [0H-], or titration 
problems given concentration of either the acid or base. Each player solves the same 
problem, btt is assigned a different numerical "given 11 amount. 



PROGRAM NAME; LOWRY/BRONSTED 



DISK NUMBER ; AP501,IB501 



USES ; 



DESCRIPTION: 



Acid-Base Chemistry 



Tutoring 

Drill & Practice 

Introduce Concept 

High, school chemistry 



General college chemistry 

Advanced first year and middle level chemistry 

An excellent tutoring and practice program Quit focuses on the Bronsted/Lowry concept of 
conjugate acid/base pairs. In the problem portion, the user may choose up to nine acids 
to arrange in order of decreasing strength based upon the equilibrium reactions given. 
The problem section could be used in a classroom setting. 



PROGRAM NAME : WEAK ACID/BASE 

DISK NUMBER : AP501,IB501 

TOPICS : Acid-Base Chemistry 

USffi ; Tutoring 

Drill & Practice 



General college chemistry 

Advanced first year and middle level chemistry 



DESCRIPTION : User is given the molarity and dissociation constant for a weak acid in aqueous solution 
at room temperature and must solve for the pH of the acid. In some cases the quadratic 
equation must be used. There is an option of using the printer or the screen during the 
"check" session, where an explanation is given for wrong answers. 
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PROGRAM KAMEz ACID STRENGTH 



DISK NUMBER: AP501,IB501 

TOPICS ; Acid-Base Chemistry 

Equilibrium 
Solution Chemistry 

Demonstration 
Introduce Concept 
Tutoring 

High school chemistry _ 
General college chemistry 

;0N : The first screens of this program are tutorial on the concept of the dissociation of 

strong and weak acids. For demonstration or to use the program to introduce the concept, 
start with the graphic representation of the dissociation of HX to IH and X-, then watch 
the ecid molecules dissociate on screen and compare the percent dissociations that are 
calculated. 
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PROGRAM NAME : FARADAY 2 (and FARADAY AID) 



AP603*IK03 




^ec^ochemis^/Eiectrbiysis 

Chemical Reactions 

Oxidation-Reduction Chemistry 



LEVELS S 



DESCRIPTION: 



Tutoring 
Demonstration 
Data Collection 



High school science or chemistry 
General college chemistry 



Thm instruction section of this program inti*£Ja1s the concepts of electrolysis, coulombs, 
and Faradays. The user may set the ♦r^erat pressure and time (and if you have 
paddles, can change the amount of current) in f Jiis ;lectrc lysis of water simulation and 
then read the volume of each gas collected in jrd&r to calculate the value of a Faraday 
(see Faraday Aid for help). The sliouxatiop ttse; ; could be iiicd as a lecture aid to 
introduce the topics of electrolysis or rodo:< leact* mis . 



PROGRAM NAME : ELECTRODEP 
DISK NUMBER: AP604 
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PROGRAM NAME : QECIRO0E> (Continued) 

TOPICS ; Electrochemistry, Electrolysis 

Oxidation-Reduction Chemistry 
Atonic Structure 

USES ; Data Collection _ 

Pre- tab Discussion 
Demonstration 



High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 

DESCRIPTION ; Use this program as a pre- lab discussion if you assign an electrodeposition lab. Correct 
lab procedure is simulated* Otherwise use as a demonstration where you collect data to 
solve for equivalent weights of copper or a mystery metal. User has option of controlling 
time and current. 
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PROGRAM NAME : CHEMICAL SEARCH 
EISOJMBEB: AF902 ,AT9ui ,00902 ,MC902 



Descriptive Chemistry 
Problem Solving 
General Review 



USES ; 



Review Concept 
Problem Solving 
Drill & Practice 



DESCRIPTION: 



High school chemistry. _ 

General college chemistry 

Advanced first year and middle level chemistry 

Use this progrein to review and/or reinforce the way in which the chemical and physical 
properties of compounds can V> used to distinguish between them, either on an individual 
student basis or in the classroom by dividing the class into teams, competing on the basis 
of number of clues necessary > afore the "unknown" is properly identified. 



PROGEAH NAM E : REDOX GAMj! 
DISK NUMBER; AP306 

TOPICS ; 0xidation-Redu'!i.ion Chjtjttstry 



USES ; Education Gab* 

Problem Solving 



ERLC 



:= == 64 
AJ 001 - 53 



ln.€»3r 9 s Guide z I /Exper IraontAl KotJurkda.ti±ortct 
i^,^,^^^^^^,^^^— ^ ^^^^ ^ ^^^ ^ , 



PROGRAM NAME: REDOX GWffi (Continued) 

LEVELS ; High school cisemistry 

General college chemistry 

Advanced first year and middle level chemistry 

DESCRIPTION : To be a winner of this ,r high voltage game/ 1 you need a table of Electrode Potentials, a 
fast keyboard finger, and the luck of the random draw from the computer's data base. Two 
players can be accomodated at a time. 



PROGRAM NAM E : LIMITING REAGENT 
DISK NUMBER; AP306 



USES: 

LEVELS ; 



Oxidation-Reduction Chemistry 
Stoichiometry 

Problem Solving 
Drill & Practice 

High school chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

This program has a series of four redox reactions that have a mix. -* \a t: 
The user is to find tb* limiting raactant. Hints are provided and t'oe u.« 
kept. Useful as individual pTMCtice or quiz. 



« reactants. 
sccrc* is 



PROGRAM NAME : CHEMICAL DUNGEONS 



£1 

TOPICS 



AP602 

Problem Solving 
Solution Chemistry 
Chemical Reactions 



PESgRIPIKH: 



Educational Game 
Problem Solving 

High school chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

In this chemical adventure game the user solves chemistry-related problems in order to get 
through the dungeon alive with the treasure. The dungeon has 51 rooms with eleven 
chemical problems to be solved. A roving professor quizzes the user on different aspects 
of chemistry from a bank of randomly accessed questions. 
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LEVELS : 



PROGR *i NAHE z 
DISK NUMBER: 
TOPICS ; 




PROGRAM NAME ; 
DISK NUMB3 SR; 

TOPICS : 

LEVELS : 



BALANCE 



AP601 



Oxidation-Reduction Chemistry 

Drill & Practice 

High school chemistry 
General college chemistry 



User chooses the number of oxidation-reduction equations to solve and whether to use the 
printer or screen to "check 11 user's solutions. Modification guidelines axe available in 
AM009. 



EXCESS 

AP301,IB301 

Acid-Base Chemistry 

Stoichiometry 

Equilibrium 

Demonstration 

Introduce Concept 
Post Lab Discussion 

High school c*i*SBistry 
General colic chemistry 

Advanced first year and middle level chemistry 



EXCESS was designed for classroom demonstration to introduce the concept of excess 
reagent. It is especially effective for showing what happens to the pH of the solution as 
you get close to the endpoint of a titration, since tile computer calculates the pH as well 
as the moles of excess reagent end moles of water formed. 



NERNST 



AP601,IB601 

Electrochemistry 
Oxidation-Reduction Chemistry 

Drill & Practice 

General college chemistry 

Advanced first year and middle level chemistry 

Advanced undergraduate or first year graduate chemistry 
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HoejkAM NAME: NERNST (Continued) 



DESCRIPTION ; this program offers the user a choice of the number of problems on calculating cell - 

voltage* at standard and non-standard conditions and si option of checking user's work on 
the screen or printer. Help and hints are available when wrong answers are input. 
Modification guidelines for this prograa are available in AM009. 



CHAPTER X9 Xla^ Grx«Lm±« txry of Carbon Compounds 



PROGRAM HAME : CONFORMATIONAL ANALYSIS 
DISK NUMBER : AP706 

TOPICS ; Molecular Structure /Shape 

Organic Chemistry 



Tutoring 

Drill & Practice 
Demonstration 



DESCRIPTION t 



General college chemistry 

Advanced first year and middle level chemistry 

This _ tutoring progr a m- will help students _ visualise, two-dimensional drawings of organic 
molecules in 3-D* The drill segments are appropriate for individual use or as 
demonstration aid for classroom lecture. Included are recognition of sawhorse arid Newman 
projections of methane, ethane, and butane. 



PROGRAM NAME; BUCL 
DISK NUMBER ; AP604 



USES ! 



DESCRIPTION: 



Reaction ttate* 
Kinetics 

Organic Chemistry 

Simulation 
Data Collection 
Demonstration 

High school chemistry 

General college cheodstry 

Advanced first year and middle level chemistry 

Because this program allow! the user to change either temperature or solvent concentration 
or both, the effect of these variables on the rate of reaction can be studied— either by 
an individual student or by a class as a whole if used as a demonstration aid. 
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DISK NUMBER: 
TOPICS: 

USES : 

LEVELS : 

DESCRIPTION: 

Bbbbbp BbPB* 
DISK NUMBER: 

TOPICS : 



USE? : 

DESCRIPTION : 

PTOGRAM NAME: 

TOPICS : 
USES: 



CHEMICAL HANGMAN (1 OF 3 CHEMISTRY GAMES) 

AP20I,IB201,TR001 

Vocabulary 
General Review 

Review 

Educational Gas* 

High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 

Students can review cheid^Ury vocabulary by playing the traditional game of Hangman, 
tern include organic family names, vocabulary from atomic and molecular structure, gas 
laws , thermodynamics, solutions, equilibrium, periodicity, and bonding. 



ISOMERS 



AF301,G0301,IB30I 
Isomers - 

Molecular Shape/ Structure 
Transition Metal Chemistry 

Drill & Practice 
Demonstration 

Simulation 

General college chemistry 

anced first year and middle level chemistry 
Advanced undergraduate or first year graduate chemistry 

This program, which presents two octahedral structures with six randomly chosen ligands 
for user determination as to whether the structures are identical, geometric isomers, or 
enantiomers, could be used to introduce the concept of isomers in the classroom setting or 
used as drill and practice for individual students. 



OCTANE 

AP803,IB803,AT803 

Organic Chemistry 
Combustion Reactions 

Educational Game 
Tutoring 
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PROGRAM NAME: C<£i*ANK (Continued) 



LEVELS : fco background in chemistry 

High school science or chemistry 
General college chemistry 9 

DESCRIPTION ; This pr o gra m has extensive tutoring pages in hydrocarbon chemistry, which it relates to 
octane numbers and compression ratios. The user applies this information to winning a 
traveling game by arriving at a chosen destination Without running out of money. Good 
application of hydrocarbon properties to the operation of cars— an interest area of most 
teenage students. 



PROGRAM NAME : REFINERY 



DISK NUMBE R : AP806,AI806 



TOPICS : 



Industrial Chemistry 
Organic Chemistry 
Problem Solving 



Educational 
Tutoring 



No hack ground in chemistry 

High school science or chemistry 

Advanced first year and middle level chemistry 



DESCRIPT ION : £x*censive tutoring pages give the user enough background to become the Operations Manager 
of a refinery. _ The job description includes purchasing crude oil tc meet specif ied 
demands 9 refining it and making a profit. Excellent for developing problem solving 
skills. 



PROGRAM NAME : CHEMICAL PURSUIT 

BISK HBBBs AP206 

TOPICS: General Review 



Educational Game 
Review Concepts 

High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 

Based on the format of Trivial Pursuit, this educational game has questions from physical, 
organic, inorganic, periodic trends, history, and structure categories. A maximum of four 
players, with calculators and periodic tables, can play. On the same disk (AP206) are 
file programs that allow th*> instructor to edit or add questions to the game file. 
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EESaflOfllffi : POLYMERLAB 
DISK NUMBER; AP702 

TOPICS ; Polyner Chemistry 

Analytical Chemistry 
Instrumentation 



Educational 

LEVELS ; Advanced first year *nri middle level chemistry 

Advanced undergraduate cr first year graduate chemistry 

DESCRIPTI ON ; Using an adventure game format, this educational game allow students to use IR, DSC, 
light scattering techniques , etc. to identify an unknown polymer. 



PROGRAM NAME ; CA5M: Conf ormtiowcX ArtaAyMx & Molecular Modeling 
DISK NUMBER; AP704 



TOPICS ; Organic Chemistry 

Molecular Structure/S&apa 

USES : Demonstration 
Simulation 
Introduce Concept 

LEVELS : General college chemistry 

Advanced first year and middle level chemistry 
Advanced oadergraduate or first year graduate chem 



DESCRIPTION ; This program contains excellent 3-D graphical representations of organic molecules which 
can be rotated on an axis or a bond by use of keyboard commands. At the bottom of the 
screen, there is a simultaneous graphing of the potential energy changes due to the 
conformational changes. Use for classroom lecture aid or for individual student 



PROGRAM NAME ; POLYMERIZATION 

DISK NUMBER: AP705 

TOPICS ; Polymer Chemistry 

Organic Chemistry 



Tutoring 
Simulation. -„ 
Demonstration 



I£VQ£* High school chemistry 

General college chemistry 

Advanced first year and middle level chemistry 
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DESCRIPTION ; 



BISK NUMBER : 
TOPICS : 



DESCRIPTION: 



DISK NUMBER: 
TOPICS : 

USES : 

LEVELS : 
DESCRIPTION : 



POLYMERIZATION (Continued) 

This tutorial program was designed to introduce the concepts of addition and condensation 
polymerization to the user, Parts of the program could be used as a classroom 
demonstration or lecture aid. Extensive documentation and background information is 
available as XT 006. 



ORGANIC NOMENCLATURE 

*?705 

Organic Nomenclature 

Drill & Practice 

High school chewistry _ 

General college chemistry 

Advanced first year and middle level chemistry 



This drill and practice program generates structural formulae of organic compounds in 
random sequence by functional group! and the user inputs the correct IUPAC name of the 
compound. There is a llm. ,»d management system; user's score is kept by group of 
problems. 



DESIGN-A-DRUG 
AP701,IB701 



Pharmacology 
Biochemistry 
Organic Chemistry 



Educational Game 
Problem Solving 
Simulation 

General college chemistry 

Advanced first year and middle level chemistry 

Using a parent molecular structure that has active sites identified, the user selects an 
atom or group to be added at each site to form a tranquilizer drug which the computer then 
"tests 11 for biological activity. The game was designed to stimulate interest in organic 
and medicinal chemistry; therefore, trial and error can be used, but some knowledge of how 
changes in electronegativity, charge and site affect "activity 1 * of synthesized molecules 
is helpful. 
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Aspects of Biochemistry 



PROGRAM HAM : DESIGN-A-DROG 
DISK NUMBPg: AP701,IB701 



TOPICS ; 



Pharmacology 
Biochemistry 



Educational Gams 
Problem Solving 
Simulation 



££3Sfi5 General college chemistry 

Advanced first year and middle level chemistry 

DESCRIPTION: Using a parent molecular strucl^ire that has active sites identified user selects an 
atom or group to be added at each site to form a tranquilizer drug which the computer then 
"tests 11 for biological activity. The game vas designed to stimulate interest in organic 
a&f medicinal chemistry; therefore, trial and error can be used, but some knowledge of how 
charges in electronegativity, charge and size affect "activity" of synthesized molecules 



CHAPTER 2 X Tlric* Trans ition Element! 



PRda^titff : , PHOXOCHROMIC KINETICS 
DISK NUMBER APU.2,CO1202 



12EIS5: 



Kinetics 

Transition Metal Chemistry 
Reaction Rates 



DESCRIPTION: 



Data Collection 
Data Analysis 
Interfacing 

General College Ghmimtry 

Advanced first year and middle level chemistry 



Advanced undergr adua te or first year graduate cheat 

This program interfaces with a "Blocktronic" colorimeter to measure the rate of thermal 
decay of heavy metal complexes that have been radiated With strong visible light. Other 
programs on the disk may be used for data analysis. Requires the use of an adapter box and 
Blocktronic I. Additional background and lab procedure is available in LM 002. 
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DISK NUMBER: 

rVi i4W * 

USES ; 
LEVELS : 

DESCRIPTION S 



asaaa sags 

TOPICS ? 



iicpc ■ 

■ ■Mm * 

DESCRIPTION: 



PROGRAM NAME: 

BISK NUMBER'- 



22 Envirorunental Chemistry: Some 
lved Parot> leins 



LAKE STUDY 
AP804,AI804 

Environmental Chemistry 
Problem Solving 
Methods of Chemistry 



Problem Solving 
Simulation 



No background in chemistry 

High school science or chemistry 

Advanced first year and middle level chemistry 



This program guides the user through the steps of solving a scientific problem— a fish 
kill in a hatchery. Animation allows the user to search the library, to use colleagues' 
expertise, to sample and analyse lain water, and to cheek the fish in order to identify 
the pollutant killing the fi*>h. In the second part of the program the user sets up 
controlled experiments in the lab to check the hypothesis in part one. 



POND STUDY 
AP809 



Environmental Chemistry 

fcroilem Soiling 

Methods of Chemistry 

Problem Solving 
Educational Game 
Simulation 

No background in chemistry 
High school science or chemistry 



The user(s) is an eco legist who has been asked to develop a hypothesis about what is 
causing a fish kill. The report must be supported by experimental and literature data. * 
simulated library and laboratory are available to the user. The same format as LAKE STUDY 
(AP804) but less rigorous. Good application of scientific method. 



BCTC 



AP805,AT805,IB805 
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PROGRAM NAME : BCTC (Continued) 



Industrial Chemistry 
Environmental Chemistry 
Methods of Science 

USES ; Problem Solving 

Introduce Concept 
Simulation 

LEVELS : No background in chemistry 

High school science or chemistry 

Advanced first level and middle level chassis try 

DESCRIPTION : The user (a) must make recommendations to the local city government regarding data on BCTC 
a suspected carcinogen, which has been found in the river below a chemical plant. The 
user has literature, a laboratory, and other task force members available to help decide 
on the recommendation to be made. This is an excellent application of scientific method 
especially since no conclusive answer can be given to the problem. 



PROGRAM NAME; WAQUAL 

AP802 -, IB802 >«802 ,<m02 



TOPICS ; 



Environmental _ Chemistry 
Industrial Chemistry 
Problem Solving 



Simulation 
Problem Solving 
Educational Game 



LEVELS : 



No background in chemistry 

High school Science or chemistry 

Advanced first year and middle level chemistry 



mmnm-- 



In this simulation/game, the user controls the percentages of primary, secondary, and _ 
tertiary treatment at the local water treatment plant to keep the dissolved oxygen above 
the go v er n men t standard of 5 mg/L. Introductory pages ham needed information about 
terminology rind procedures. User has the option of saving his data and returning to the 
garni later, since it requires more than one class period to play. 



PROGRAM NAME : MINERAL RESOURCES 
ffiMBER- AP807,AT807 



TOPICS ; 



Entropy _ 
Problem Solving 
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BOffit ATOM 
Written by Robert Rittenhbuse 



SERAPHIM APPLE DISK AP201 



WHEN TO USE THIS PROGRAM 



TOPICS : Atomic _Orbi tals _ _ 

Atomic Structure-- - 
Electron Configuration 



DESCRIPTION: 

__ „^is .program isan effective lecture aid in teaching the 
following concepts related to characteristics of electrons and 
atomic structure. 



1) You can show that an electron must have exactly the 
right energy photon to raise it from ground state to an 
excited state. It cannot Ave" energy from 
successive_lbw-ehergy !!hits^ and it cannot "give 
change" when a photon of too-high energy strikes. 

For : example , to raise the electron from energy level 1 
to level 4 requires a photon that has a wavelength of 
97 nanometers. By changing the wavelength to either 96 
or 98 nanometers, you can show that the electron is not 
affected by either of these wavelengths. 

2 ) The spralatioh c3 early shows that the^ electron must _ 
absorb energy to go to a higher energy level and that 
energy is gi ven of f when it falls back to a lower 
energy level. 

3) The graphic representation shown on the right side of 
the s imulat ion screen _ re lates _ the animation to the 
diagrams^ of _ the -hydrogen^ spec t rum_usual ly _ shown. in 
chemistry text books. The lines on the graph appear 
simultaneously with the animation. 



4) Because the energy of the photon is related to wave 
length on the screen, the relationship between wave 
length and- frequency and- the _ relationship between 
frequency and energy of radiation can be emphasized. 



5) When the electron is excited from energy level one to 
level four, it is done in one jump; when it falls, 
however, it comes down in two stages — to level two and 
then to level one. Use this simulation to explain why 
a one-electron system can have a multiple of spectral 
lines . 
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HOW TO USE THIS PROGRAM 

IUUU/WAKJB/ nCnUKx K w jll I w KM r.N l >i ; 



- This program will run on any of the Apple II family, with 
1 disk drive, DOS 3.3. 



GETTING STARTED: 



=== Copy the documentation- (side 2 of the master disk) on a 
separate disk before making a print out. bo not attempt to use 
the back side of the disk more than twice to insure the integrity 
of the master disk. To make a copy of side 2, boot up an Apple 
System Master , DOS 3.3, and type RUN COPYA . Press RETURN . 
Follow the instructions of the program, using side 2 of the 
master disk as the source disk. 



- Boot up Disk #201 by inserting the disk into the disk 
drive, closing the disk drive door, and turning on the computer. 
You will find the switch on the left-hand side on the back of the 
Apple . Turn on the monitor. The Project SERAPHIM title page 
should appear on the screen. 



RUNNING THE PROGRAM: 

------ Press RETURN until the Program Entries menu appears and 

choose #12 BOHR ATOM by using the — > key to move the highlight 
to #12. Press RETURN and the program will load. 

The program has two pages of introduction and one page of 
instructions. You can go back to the instruction page from any 
point in the program by pressing the I key* 

When the simulation page is on the screen, you may use any 
of the. following commands : 

Press F to fire photons of the wavelength indicated 

INote-that the instructions indicate that you-can 
get continuous photons firing by using the REPEAT 
key. On Apple models that do not have the REPEAT 
key, just hold the F(ire) key down contin- 
ually) 

--> to increase the wavelength being fired 
<— to decrease > Jthe wavelength being fired (note that 
the wavelength range is from 80-130 nanometers ) 
I to go back to the t nstruction paga 
E to see the example, which shows you the numerical 
values of the first four energy levels in the 
hydrogen atom. It also shows the partial 
calculistah of - the wavelength necessary to excite 
the electron from the first to the second energy 
level. 
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GETTING OHT OF THE PROGRAH: 



Press X to ex£t-t6e = ?rcgi&m The^simuiatiori will 

on the screen; _i2^yo«. wish to^use^ahv>ther program 



on this disk, reboot th- 'is^-bYi.turning _of f ; the 
machine: and- turning- it; ' : v or press CONTROL, 
the OPEN APPLE ?.nd R&SEv. af the same time.. Take 
the disk out of the disk * > \v© ONLY when the red 
light on the drive is out . 



TO MAKE A SEPARATE PROGRAM DISK: 

If you wish to cop? this program to another disk, follow 
the directions found in "How to Hake tour own seraphim Disk. " 
You will need to copy the following files from your master disk: 



AUX 

BOHR. OBJ 
UNPACKER 
BOHR 

BOHR.SH 



HELLO! 



SCR- BOHR- l.PAK 
SCR- BOHR- 2 . PAK 
SCR- BOHR- 3 . PAK 
SCR- BOHR- 4 • PAK 
SCR-BOHR-I.PAK 
SCR -BOHR- 6 . PAK 
SCR- BOHR- 7 . PAK 
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ORDER FORM 



Pr*pr? SI 

— — j — 


RAPHIM 

Education 


Your name : 


NSF Science 


Address : 


Ufipa_rirneni or ^nemiairy 
Eastern Michigan University 
YpsUanti, Ml <*8197 


Address : 


City: State: ZIP: _ f 
Country: 

' " ,v^^w. r- ••- . i 


NOTE -See SERAPHIM Catalogue for details: prices are per disk, not per proeram, 


urcer no. 


uescnpuon 


quantity 


Price 


Total 


- 


- - - - -- - ■"- 


— 
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IM 006 


SERAPHIM Catatomie 


1 


free 




IM 007 


Software List 


1 


8.00 




LM 999 


♦Laboratory Module Package (disks 8 written' 


1 


40.00 




IB 888 


*IBM Disk Package (2/86 additions: 20 disks) 


1 


95.00 




AP 999 


'Apple Disk Package (7/85: set of 34) 


1 


160.00 




AP 888 


Mppie Disk Package (2/86 additions: 20 disks 


1 


95.00 






Postage 8 Handling: U.S. orders 




2.00 


2.00 




Postage & Handling: Foreign orders 




10. 00 






TOTAL 






$ 



(8 

m 

9 



a 
• 



'Package description on reverse side. 



PrOjeCt SERAPHIM **** rtm V °. f Chemistry 
_ v - Eastern Michigan University 

SEND TO: Ypsi,an,i ' Ml m " 



Name: 



Address: 
Address: 
City: — 



State: 



ZIP: 



Country: 
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Payment must 
accompany all orders. Make 
checks payable to Project 
SERAPHIM. 



NOTE: To get on oar 

Mailing List to receive 
Project SERAPHIM News 
as well as all announce- 
ments and updates, check 
here: 



□ 



ordering x^^FOR^iAxxo^r 

UM 999 Laboratory Module Package for Apple , 

Contains laboratory .Modules LB 001 through LM 008 plus Apple disks AP 1201, 1202, 
1203. (Package ~e leased as of 7/85.) 

$A.O p prepaid; plus postage and handling. 

IB 888 IBM PC Package of 20 disks and documentation. 

Contains IB 101, 102, 104; 201, 202, 205; 301, 304, 305; 401, 402; 501, 502; 601, 
603; 701, 703; 802; 902; 1001. (Package released as of 2/86.) 

$95, prepaid; plus postage and handling. 

AP 999 Apple Disk Package of 34 disks and documentation. 

Contains AP 101, 102, 103, 104; 201, 202, 204, 205; 301, 303, 304, 305; 401, 402, 
403; 501, 502; 601, 602, 603; 701, 702, 703, 704; 801, 802* 803* 804, 805, 806> 807, 
808; 902; 1001. (Package released as of 7/85.) 

$ X^O p prepaid; plus postage and handling. 

AP 888 Apple Disk Package of 20 disks and documentation. 

Contains AP 105, 106, 107; 206; 306; 503; 604, 605, 606; 70S, 706, 707, 708, 709, 
710, 711, 712, 713, 714; 809. (Package released as of 2/86.) 

$9 5, prepaid; plus postage and handling. 

SPEED YOUR ORDER 

Use this Order Form. 

2. Use order numbers: e.g. LM 999, AP 101. Obtain these from the Catalogue . 

3 * Paj^nt must accotcpany all orders, including purchase orders. Checks should be made 
payable to Project SERAPHIM. This is necessary to keep our prices at the present low 
levels. 

4. Postage and handling charges are $2 for U.S., $10 for foreign. Order that do not include 
these charges will be returned. 

5. Payments should be in U.S. funds drawn on a U.S. bank. Foreign payments must use 
international money orders or magnetically encoded checks. 
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